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This manual is in two binders and provides the information you need to use and understand the FDR
DASD MANAGEMENT SYSTEM, which is composed of these functional components (some of
which are optional and separately priced):

* FDR (FAST DUMP RESTORE) for full volume backup, restore and disk-to-disk copy

e DSF (DATA SET FUNCTIONS) for data set backup and restore, including FDRCOPY for
disk-to-disk copy

e SAR (STAND ALONE RESTORE) for backup and restore without an operating system

* FDR INSTANTBACKUP for instant backups and reorganizations when used with special
hardware features

* FDRREORG for automating reorganization of VSAM KSDS, IAM, and PDS data sets

e FASTCPK (COMPAKTOR) - for DASD volume reorganization.

¢ ABR (AUTOMATIC BACKUP & RECOVERY) for automation of backups, restores, and
space management

* FDRCLONE for quickly "cloning" volumes and/or data sets on a test or disaster system. It
includes FDRDRP, a utility which can reduce full-volume recovery time up to 80%.

* FDRAPPL for backup of data belonging to a given application from whatever volume it
resides on.

* FDREPORT for high-performance, flexible, and powerful reporting on DASD data and
related information
Volume 2 also contains

other FDR reports,

FDR utilities FDRTCOPY and FDRTSEL
SMS considerations

other considerations

installation instructions

and FDR messages.

FDR, DSF, COMPAKTOR, ABR, AUTOMATIC BACKUP & RECOVERY, FDRCLONE,
FDRREORG and FDREPORT are trademarks of INNOVATION DATA PROCESSING and are
registered with the US patent office.
FDR®is a proprietary program products of

INNOVATION DATA PROCESSING

Innovation Plaza

275 Paterson Avenue

Little Falls, New Jersey 07424-1658

and are available for license exclusively from INNOVATION DATA PROCESSING, INC.

© Cop¥ri ht 1972, 1973, 1976, 1981, 1982, 1983, 1984, 1986, 1988, 1989, 1990, 1991,
1992, 1993, 1998, 1999, 2000

© INNOVATION DATA PROCESSING, INC.

Reproduction of this User Manual is prohibited except by licensed users for their internal
use.

A copy of this manual is provided on CD-ROM in IBM BookManager format for online use and in
Adobe PDF format for local printing.

US CONTACTS
Voice: 973-890-7300 Fax: 973-890-7147 E-mail: Sales: sales @fdrinnovation.com
Home page: www.innovationdp.fdr.com Technical Support: support@fdrinnovation.com

See next page for Innovation Offices in Europe.

REVISED FEBRUARY 2000, Version 5.3 L40 -



FAST DUMP RESTORE (FDR) USER MANUAL

CONTINUED

EUROPEAN OFFICES:

France
Innovation Data Processing S.A.R.L.
191 Avenue Aristide Briand
94230 CACHAN
Tel: 01-49-69-94-02 Fax: 01-49-69-90-98
E-mail: frsupport@fdrinnovation.com
frsales @fdrinnovation.com

Germany _
Innovation Data Processing

International Ltd.

Orleansstrasse 4a

D-81669 Minchen

Tel: 089-489 0210 Fax: 089-489 1355

E-mail: desupport@fdrinnovation.com
desales @fdrinnovation.com

Netherlands

Innovation Data Processing

Brouwerstraat 8

1315 BP Almere

Tel: 036-534 1660 Fax: 036-533 7308

E-mail: nisupport@fdrinnovation.com
nisales @fdrinnovation.com

United Kingdom

Innovation Data Processing Ltd.

Clarendon House

125 Shenley Road

Borehamwood, Herts, WD6 1AG

Tel: 0208-905 1266 Fax: 0208-905 1428

E-mail: uksupport@fdrinnovation.com
uksales @fdrinnovation.com

CONTINUED. . .



TABLE OF CONTENTS

Page No.
01.0 ORGANIZATION OF THIS MANUAL
01.01 ORGANIZATION OF THIS MANUAL . . . ... e e e e ettt XV
01.02 CONTROL STATEMENT FORMAT . .. ..o e e Xvi
01.03 YEAR 2000 COMPLIANCE . ... ... . e e et Xix
01.04 SUMMARY OF MODIFICATIONS FORV5.3LEVEL40 ....................... XXi
01.04 SUMMARY OF MODIFICATIONS FORV53LEVEL30 ....................... XXiv
01.04 SUMMARY OF MODIFICATIONS FORV5.3LEVEL22 ....................... XXVi
01.04 SUMMARY OF MODIFICATIONS FORV5.3LEVEL20 .............c ... XXVii
02.0 FDR DASD MANAGEMENT SYSTEM
02.01 FDR DASD MANAGEMENT SYSTEM . ... ... i, 02-1
02.02 FDR AND FDRDSF INTRODUCTION . . ... e i e 02-3
02.03 COMPAKTOR INTRODUCTION . ... e e et et 02-7
02.04 FDRABR INTRODUCTION ... e e 02-8
02.05 FDREPORT INTRODUCTION . ... e 02-12
02.06 FDRREORG INTRODUCTION . ... e e 02-13
02.10 FDR FUNCTIONS AND FEATURES . . ... . e i 02-14
10.0 FDR OVERVIEW
10.01 FDR OVERVIEW . . .. 10-1
10.02 FDR PROCESSING OPTIONS AND REQUIREMENTS . ...................... 10-3
10.03 FDR JCL REQUIREMENT S . ... e i i 10-9
10.04 FDR DUMP STATEMENT . ... e 10-14
10.05 FDR RESTORE STATEMENT . ... ... e e e i 10-20
10.06 FDR COPY STATEMENT . ... e 10-24
10.10 FDRDUMP EXAMPLES . ... ... e e e i 10-29
10.11 FDR RESTORE EXAMPLES . . ... .. e i 10-33
10.12 FDR DISK COPY EXAMPLES . . ... e 10-36
10.13 FDR INSTANTBACKUP EXAMPLES ... ... . .. i, 10-38
10.25 FDRQUERY - FDR/ABR STATISTICS QUERY ....... ... .. . i 10-40
10.26 FDRQUERY JOB CONTROL ... . i e e e e i 10-41
10.27 FDRQUERY REPORT STATEMENT . ... ... i, 10-42
10.28 FDRQUERY EXAMPLES . . ... ... e e e 10-44
10.29 FDRQUERY SUMMARY ILLUSTRATION . ... ... i 10-45
15.0 SAR TECHNICAL DESCRIPTION
15.01 SAR TECHNICAL DESCRIPTION . ... . . . 15-1
15.02 SAR OPERATION REQUIREMENTS . ... .. . e e 15-6
15.03 LOADING SAR . .. e 15-8
15.04 SAR CONSOLE MESSAGES . ... ... e e i 15-11
15.20 STAND-ALONE LOADER UTILITY ... ... 15-16
15.21 FDRSARLR JOB CONTROL REQUIREMENTS .. ... ... . .. 15-17
15.22 FDRSARLR CONTROL STATEMENTS . ... .. i 15-19
15.23 FDRSARLR EXAMPLES . . ... e 15-20
15.24 FDRSARLR ISPF INTERFACE . ... ... . e i 15-22
15.25 SAR HINTS AND RECOMMENDATIONS . ... .. . . ... 15-23



20.0

21.0

25.0

TABLE OF CONTENTS

Page No

DSF TECHNICAL SUMMARY
20.01 DSF TECHNICAL SUMMARY . .. e e e 20-1
20.02 DSF PROCESSING OPTIONS, PERFORMANCE AND REQUIREMENTS ....... 20-7
20.03 DSF DUMP/PRINT JOB CONTROL REQUIREMENTS .. ...... ... .. ... ...... 20-12
20.04 DSF DUMP STATEMENT . ..o e e 20-16
20.05 DSF PRINT STATEMENT ... e e 20-22
20.06 DSF SELECT STATEMENT -- FORDUMP ORPRINT ....................... 20-23
20.07 DSF RESTORE JOB CONTROL REQUIREMENTS ......... ... ... ... 20-26
20.08 DSF RESTORE STATEMENT . . ... e e 20-28
20.09 DSF SELECT STATEMENT -- FORRESTORES ......... ... ... ... ot 20-35
20.10 DSF DUMP EXAMPLES . . . ... e 20-44
20.11 DSF PRINT EXAMPLES . . ... e e e 20-48
20.12 DSF NON-SMS RESTORE EXAMPLES . ... ... . .. i 20-49
20.13 DSF SMS RESTORE EXAMPLES . . ... ... e 20-53
20.14 DSF UNLIKE DEVICE EXAMPLES . ... ... e 20-56
20.15 FDR INSTANTBACKUP EXAMPLES . . . . ... . e 20-58

FDRCOPY OVERVIEW
21.01 FDRCOPY OVERVIEW . .. e e 21-1
21.02 FDRCOPY PROCESSING OPTIONS AND REQUIREMENTS ................. 21-9
21.03 FDRCOPY JOB CONTROL REQUIREMENTS ..... ... ... ... . .. 21-13
21.04 FDRCOPY COPY/MOVE STATEMENT . ... ... 21-15
21.05 FDRCOPY SELECT/EXCLUDE STATEMENT FOR COPY/MOVE .............. 21-21
21.10 FDRCOPY DATA SET COPY EXAMPLES . ... ... .. . 21-31
21.11 FDRCOPY DATA SET MOVE EXAMPLES ... ... ... . .. i, 21-32
21.12 FDRCOPY SMS EXAMPLES . . .. .. e e e 21-34
21.13 FDRCOPY UNLIKE DEVICE EXAMPLES . ... ... ... 21-36
21.14 FDR INSTANTBACKUP EXAMPLES . . .. ... . e 21-37
21.20 FDRCOPY ISPF INTERFACE . .. ... . e 21-38
FDR INSTANTBACKUP FOR EMC TIMEFINDER™
25.01 FDR INSTANTBACKUP FOR EMC TIMEFINDER™ . ... ... ... .. ... ... .. ..... 25-1
25.02 TIMEFINDER OPERATION .. .. e 25-2
25.03 THE FDR INSTANTBACKUP SOLUTION ... ... e 25-3
25.04 SETTING UP BCVS ... e e e 25-4
25.05 FDR INSTANTBACKUP FOR FDR/FDRDSF/FDRCOPY ........... ... ... 25-7
25.06 FDR INSTANTBACKUP FOR ABR . ... . e 25-10
25.07 EXAMPLES FOR FDR/FDRDSF/FDRCOPY/FDRCPK .. ..... ... ... ..., 25-12
25.08 EXAMPLES FOR ABR . ... e 25-16



26.0

27.0

28.0

30.0

31.0

TABLE OF CONTENTS

Page No

FDR INSTANTBACKUP FOR SNAPSHOT
26.01 FDR INSTANTBACKUP FOR SNAPSHOT . ... . e 26-1
26.02 RVA OPERATION ... e e e e e e e 26-2
26.03 THE FDR INSTANTBACKUP SOLUTION . . ... i 26-4
26.04 SETTING UP SNAPSHOT . ... e e e e e i 26-5
26.05 FDR INSTANTBACKUP FOR FDR/FDRDSF/FDRCOPY . ... ... ... 26-7
26.06 FDR INSTANTBACKUP FOR ABR . . ... i 26-9
26.07 EXAMPLES FOR FDR/FDRDSF/FDRCOPY/FDRCPK . . ...... ... 26-12
26.08 EXAMPLES FOR ABR . . .. e 26-16
FDR INSTANTBACKUP FOR HDS HS-DATAPLEX™
27.01 FDR INSTANTBACKUP FOR HDS HS-DATAPLEX™ ... ... . .. ... . . ... 271
27.02 HS-DATAPLEX OPERATION . ... e 27-2
27.03 THE FDR INSTANTBACKUP SOLUTION . ... e e e e 27-4
27.04 SETTING UP HCPF VOLUMES ....... ... ... .. . .. . 27-5
27.05 FDR INSTANTBACKUP FOR FDR/FDRDSF/FDRCOPY ... .. ... 27-7
27.06 EXAMPLES FOR FDR/FDRDSF/FDRCOPY/FDRCPK . .. ..... ... .. 27-10
FDR INSTANTBACKUP FOR AMDAHL TDMF™
28.01 FDR INSTANTBACKUP FOR AMDAHL TDMF . ... ... .. .. 28-1
28.02 TDMF OPERATION . ... e e e e e e e i 28-2
28.03 THE FDR INSTANTBACKUP SOLUTION . . ... i 28-3
28.04 SETTINGUP TDMF . . . ... 28-4
28.05 FDR INSTANTBACKUP FOR FDR/FDRDSF/FDRCOPY . .......... ..., 28-5
28.06 EXAMPLES FOR FDR/FDRDSF/FDRCOPY/FDRCPK . . . . ... . ... 28-8
FDRREORG OVERVIEW
30.01 FDRREORG OVERVIEW . ... . . e e e c i 30-1
30.02 FDRREORG JOB CONTROL REQUIREMENTS AND DEFAULTS .............. 30-11
30.03 FDRREORG REORG AND SIMULATE STATEMENTS . ...... ... ... .. ... .. ... 30-12
30.04 FDRREORG EXCLUDE STATEMENT . ... . i 30-28
30.05 FDRREORG SELECT STATEMENT . . ... i 30-32
30.06 FDRREORG RECOVER STATEMENT . ... ... i 30-46
30.07 FDRREORG OPERATOR COMMANDS . . ... . i, 30-54
30.10 FDRREORG SIMULATE EXAMPLES .. ... ... ... . i 30-55
30.11 FDRREORG EXAMPLES . ... . . . e i i e e 30-58
30.12 FDRREORG RECOVER EXAMPLES . . ... ... . i, 30-67
FDRREORG OPTIONS AND DEFAULTS
31.01 FDRREORG OPTIONS AND DEFAULTS . ... . e i 31-1
31.01 FDRREOZO JCL REQUIREMENTS . ... .. e 31-2
31.03 FDRREOZO STATEMENTS . ... .. e e e 31-3
31.04 FDRREOZO NOREORG STATEMENTS .. ... ... i, 31-4
31.05 FDRREOZO ZAP STATEMENT . .. . i 31-5
31.06 FDRREORG JCL EXAMPLES . . ... . i 31-16



32.0

33.0

40.0

TABLE OF CONTENTS

Page No
FDRCOPY REORG STATEMENT
32.01 FDRCOPY REORG STATEMENT ... ... . e 32-1
32.02 FDRCOPY SELECT/EXCLUDE STATEMENT FORREORG .................. 32-4
32.03 FDRCOPY REORG EXAMPLES . ... ... e 32-8
FDRREORG ISPF INTERFACE
33.01 FDRREORG ISPF INTERFACE . . . ... e 33-1
COMPAKTOR INTRODUCTION
40.01 COMPAKTOR INTRODUCTION . ..o e 40-1
40.02 COMPAKTOR BACKGROUND .. ... e e e e 40-2
40.03 COMPAKTOR OVERVIEW . ... e 40-3
40.04 COMPAKTOR SPECIAL FEATURES . ... ... e 40-5
40.05 COMPAKTOR JCL REQUIREMENTS . ... e 40-8
40.06 COMPAKTOR STATEMENTS ... .. e 40-10
40.07 MAP STATEMENT ... e e e e 40-11
40.08 COMPAKT AND SIMULATE STATEMENTS . ... ... . e 40-14
40.09 SELECT STATEMENT . ... e e e 40-28
40.10 VTOC SELECT STATEMENT .. .. e 40-32
40.11 SEQUENCE AND ENDSEQ STATEMENT .. ... ... .. 40-34
40.12 COMPAKTOR DATASET TYPES . ... e 40-35
40.13 COMPAKTOR DATA SET POSITIONING . . ... .. e 40-37
40.14 COMPAKTOR REORGANIZATION . ... e e 40-38
40.15 COMPAKTOR OUTPUT ..ot 40-40
40.16 COMPAKTOR TECHNICAL DESCRIPTION . ... ... . . 40-41
40.17 COMPAKTOR VTOC ERRORS . ... e 40-44
40.18 COMPAKTOR ERROR RECOVERY . . ... e 40-45
40.19 COMPAKTOR PROBLEM DETERMINATION .. ... ... e 40-46
40.20 RECOVERING FROM COMPAKTOR ERRORS ........ ... ... . . i, 40-47
40.21 COMPAKTING ACTIVE VOLUMES . . . ... e 40-50
40.22 COMPAKTOR REPORTS ... e 40-52
40.23 COMPAKTOR EXAMPLES . ... . e 40-57
40.24 COMPAKTOR ISPE DIALOGS . . ..ot 40-65
40.25 CPK HINTS AND RECOMMENDATIONS . . ... e 40-66
40.26 BENEFITS OF FASTCPK ON VIRTUAL DISK ARRAYS .. ... ... .. ... ..... 40-71

-Vi-



50.0

TABLE OF CONTENTS

Page No
FDRABR VOLUME BACKUPS
50.01 FDRABR VOLUME BACKUPS . .. e 50-1
50.02 DATA SET SELECTION . ... . e e e e e 50-10
50.03 PROCESSING OPTIONS AND REQUIREMENTS .. ... ... ... ... 50-14
50.04 VOLUME BACKUP JOB CONTROL REQUIREMENTS ....................... 50-22
50.05 VOLUME BACKUP DUMP/SIM/SNAP/SPLIT STATEMENTS .................. 50-27
50.06 VOLUME BACKUP SELECT, EXCLUDE AND MOUNT STATEMENTS .......... 50-38
50.07 RESTORE JOB CONTROL REQUIREMENTS .......... ... .. 50-44
50.08 DATA SET RESTORE STATEMENT . ... . e 50-47
50.09 SELECT STATEMENT FORDATASETRESTORE . ......... ... ... ... ...... 50-55
50.10 FULL VOLUME RESTORE STATEMENT . . ... ... .. .. 50-67
50.11 SELECT STATEMENT FOR FULL VOLUME RESTORE ...................... 50-72
50.20 VOLUME BACKUP EXAMPLES ... ... . ettt e 50-74
50.21 DATA SET RESTORE EXAMPLES . . ... . e 50-78
50.22 SMS DATA SET RESTORE EXAMPLES . ... ... ... . i 50-81
50.23 FULL VOLUME RESTORE EXAMPLES . . ... ... ... . . .. 50-82
50.24 FDR INSTANTBACKUP EXAMPLES ....... ... ... . . i 50-83
50.30 VOLUME BACKUP ISPF SUPPORT . ... . e e et as 50-89
50.40 VTOC MAINTENANCE UTILITY (FDRABRM) .. ... ... . i 50-93
50.41 FDRABRM JCL REQUIREMENTS . ... . . i 50-96
50.42 FDRABRM ABRINIT STATEMENT . ... . i 50-97
50.43 FDRABRM MAINT STATEMENT .. ... . i 50-102
50.44 FDRABRM REMODEL STATEMENT . ... ... i 50-103
50.45 VTOC UTILITY JCLEXAMPLES . . ... . e ettt 50-105
50.46 FDRABRM ISPF INTERFACE . .. ... e i 50-107
50.50 CATALOG MAINTENANCE UTILITY (FDRABRCM) . . ... ... e 50-109
50.51 FDRABRCM JCL REQUIREMENTS . ... ... . e i 50-110
50.52 FDRABRCM PURGE SCRATCH STATEMENT . ... ... ... . ... 50-111
50.53 FDRABRCM PURGE BACKUP STATEMENT ........ ... ... . ... 50-114
50.70 FDRCLONE . ... e 50-117
50.71 FDRCLONE OPERATION . .. e e 50-121
50.72 FDRCLONE JOB CONTROL REQUIREMENTS . ... ... .. i 50-127
50.73 FDRCLONE CLONE STATEMENT . ... .. e, 50-128
50.74 FDRCLONE SELECT AND EXCLUDE STATEMENTS . ....................... 50-130
50.75 FDRCLONE EXAMPLES . . ... e i i 50-134
50.80 FDRDRP .o e e 50-137
50.81 FDRDRP JOB CONTROL REQUIREMENTS .. ... ... .. 50-143
50.82 FDRDRP RESTORE STATEMENT . ... . e 50-144
50.83 FDRDRP SELECT STATEMENT .. ... .. e i 50-148
50.84 FDRDRP RESTORE EXAMPLES . . ... ... i, 50-150

- Vii -



51.0

TABLE OF CONTENTS

Page No
FDRABR ARCHIVING AND SUPERSCRATCH
51.01 FDRABR ARCHIVING AND SUPERSCRATCH . ... ... . i 51-1
51.02 DATA SET SELECTION . . . oo e e 51-11
51.03 PROCESSING OPTIONS AND REQUIREMENTS . ..... ... ... ... .. ... ...... 51-16
51.04 ARCHIVE AND SUPERSCRATCH JOB CONTROL REQUIREMENTS .......... 51-22
51.05 ARCHIVE DUMP OR SCRATCH STATEMENT .. ... ... . . . . 51-28
51.06 SELECT, EXCLUDE AND MOUNT STATEMENTS .. ... ... . ... ... ...... 51-43
51.07 ARCHIVE RESTORE JOB CONTROL REQUIREMENTS . .................... 51-50
51.08 ARCHIVE RESTORE STATEMENT . ... ... e 51-52
51.09 SELECT STATEMENT FOR ARCHIVERESTORE . ...... ... ... i, 51-60
51.20 ARCHIVE BACKUP EXAMPLES . . ... e 51-68
51.21 AUTO RECALL AND POOLDISK EXAMPLES ........ ... ... ... 51-70
51.22 ARCHIVE RESTORE EXAMPLES . . ... . . e 51-72
51.23 SUPERSCRATCH EXAMPLES . ... ... e 51-74
51.24 SMS ARCHIVE EXAMPLES . . . ... e e 51-75
51.30 ARCHIVE BACKUP ISPF SUPPORT . . . ... 51-76
51.31 ABR AUTO-RECALL - INTRODUCTION . ... e 51-79
51.32 ABR AUTO-RECALL - IMPLEMENTATION . . ... ... . 51-81
51.33 ABR AUTO-RECALL - OPERATION ... ... e e 51-83
51.34 ABR AUTO-RECALL - CUSTOMIZATION OPTIONS ........... ..., 51-88
51.35 ABR AUTO-RECALL - SECURITY . ... e 51-93
51.36 ABR AUTO-RECALL - HSM COMPATIBILITY . ... 51-94
51.40 REMOTE QUEUE UTILITY (FDRABRUT) . ... ... e e 51-95
51.41 FDRABRUT JOB CONTROL REQUIREMENTS ......... ... .. ... . ... 51-97
51.42 FDRABRUT ARCHIVE/BACKUP STATEMENT . ... ... . 51-98
51.43 FDRABRUT RESTORE STATEMENT ... ... ... . e 51-100
51.44 FDRABRUT RESET/REMOVE STATEMENT ....... ... ... ... . ... 51-101
51.45 FDRABRUT LIST STATEMENT . . .. .. e e e 51-102
51.46 FDRABRUT EXAMPLES .. .. e 51-103
51.50 ARCHIVE MAINTENANCE UTILITY (FDRARCH) . ... ... .. .. . .. 51-104
51.51 FDRARCH JCL REQUIREMENTS . . ... . e 51-106
51.52 FDRARCH FORMAT STATEMENT .. ... e 51-108
51.53 FDRARCH DUMP STATEMENT . .. ... e 51-110
51.54 FDRARCH RESTORE STATEMENT . ... ... e 51-111
51.55 FDRARCH MERGE STATEMENT . ... ... e 51-112
51.56 FDRARCH REORG STATEMENT .. ... . e e 51-114
51.57 FDRARCH DELETE STATEMENT . ... e 51-122
51.58 FDRARCH RESET STATEMENT .. ... .. e 51-125
51.59 FDRARCH EXPIRE STATEMENT . .. ... .. e 51-126
51.60 FDRARCH MODIFY STATEMENT . ... . e 51-127
51.61 FDRARCH RECATALOG STATEMENT ... ... e 51-133
51.62 FDRARCH UPDATE STATEMENT . ... . e 51-137
51.63 FDRARCH EXAMPLES . . ... . e e e 51-139

- viii -



52.0

53.0

TABLE OF CONTENTS

FDRAPPL APPLICATION BACKUP

52.01 FDRAPPL APPLICATION BACKUP . ... e
52.02 DATA SET SELECTION . ..ot e
52.03 PROCESSING OPTIONS AND REQUIREMENTS . ....... ... ... ...,
52.04 FDRAPPL BACKUP JOB CONTROL REQUIREMENTS

52.05 FDRAPPL DUMP STATEMENT .. ... . . e
52.06 SELECT STATEMENT FOR FDRAPPL . . ... s
52.07 FDRAPPL RESTORE JOB CONTROL REQUIREMENTS

52.08 FDRAPPL RESTORE STATEMENT . ... ... e
52.09 APPLICATION RESTORE SELECT STATEMENT . ......... ...
52.10 MANAGING THE APPLICATION CONTROLFILE . ..... ... .. .. .o,
52.11 USING A PERMANENT APPLICATION CONTROL FILE

52.12 USING A GDG APPLICATION CONTROLFILE . ....... ... o
52.20 REPORTING ON APPLICATION BACKUPS .. ... ... . . e
52.21 ISPF SUPPORT FOR APPLICATION BACKUPS .. ... ... ... i

STANDARD REPORTING FACILITY (FDRABRP)

53.01 STANDARD REPORTING FACILITY (FDRABRP) . ......... i
53.02 FDRABRP JCL REQUIREMENTS .. ... e
53.03 FDRABRP ARCHIVE REPORT ... ... e
53.04 FDRABRP CATALOG REPORT .. .. e e
53.05 FDRABRP SCRATCH REPORT . . ... s
53.06 FDRABRP VOLUME STATUS REPORT . .. ... e
53.07 FDRABRP VTOC REPORT . ... e
53.08 FDRABRP DATA SET BACKUP REPORT . ... ...
53.09 FDRABRP TAPE VTOC REPORT . . . ... e
53.10 FDRABRP JCL EXAMPLES .. ...



54.0

TABLE OF CONTENTS

GENERALIZED REPORT WRITER (FDREPORT)

54.01 GENERALIZED REPORT WRITER (FDREPORT) . ...t
54.02 INNOVATION HEALTH CHECK . . . ... e
54.03 FDREPORT JCL REQUIREMENTS . . .. .. e
54.10 FDREPORT DEFAULT STATEMENT . ... ... .. s
54.11 FDREPORT TITLE STATEMENT ... ... e
54.12 FDREPORT HEADING STATEMENT .. ... ... e
54.13 FDREPORT (X)SELECT/(X)EXCLUDE STATEMENT .. ......... ... .. ... ...
54.14 FDREPORT REPORT STATEMENT . .. ... e e
54.15 FDREPORT SORT STATEMENT ... ... s
54.16 FDREPORT BREAK STATEMENT .. ... e
54.17 FDREPORT SUMMARY STATEMENT .. ... .. e
54.18 FDREPORT PUNCH STATEMENT .. ... . e
54.19 FDREPORT PRINT STATEMENT . ... e
54.20 FDREPORT CANCEL STATEMENT ... ... .. s
54.21 FDREPORT EXECUTE STATEMENT .. ... . .. e
54.30 FDREPORT EXECUTION OPTIONS . . ... ... s
54.31 FDREPORT FIELD NAMES . . ... .. e
54.32 FDREPORT HSM REPORTING . . .. ... e
54.40 FDREPORT VTOC EXAMPLES . . . ... e
54.41 FDREPORT ARCHIVE EXAMPLES . . .. ... e
54.42 FDREPORT CATALOG EXAMPLE . ... ... . . e
54.43 FDREPORT SMS EXAMPLES . .. ... e
54.44 FDREPORT VOLUME EXAMPLES . ... ... e
54.45 FDREPORT PUNCH EXAMPLES ... ... .. .
54.46 FDREPORT TAPE EXAMPLES . . ... .. e
54.47 FDREPORT YEAR 2000 EXAMPLES . ... .. ... . s
54.48 FDREPORT HSM EXAMPLES . . . ... e
54.50 FDRSRS -- SEARCH, REPORT AND SERVICES DIALOG ...................
54.51 SRS DIALOG OPTIONS AND DEFAULTS PANELS . ......... ... ... . ... ...
54.52 SRS DATA SET SELECTION CRITERIAPANEL .......... .. ... ... ..
54.53 SRS DATA SET LIST PANEL ... .o e
54.54 SRS DATA SET LIST FDR/ABR FUNCTIONS . ... ... . e
54.55 SRS VOLUME SELECTION CRITERIAPANEL ......... .. ... ... it
54.56 SRS VOLUME LIST PANEL . .. ... e
54.57 SRS ISPF FASTPATHS AND COMMANDS . .. ... e
54.60 SRS EXAMPLES . ..



60.0

70.0

80.0

Page No

FDR AND ABR BACKUP MAINTENANCE

60.01 FDR AND ABR BACKUP MAINTENANCE . ...... ... ... ... 60-1
60.10 FDR TAPE COPY (FDRTCOPY) ...ttt e e e e e e e 60-3
60.11 FDRTCOPY JCL REQUIREMENTS . ... . e 60-6
60.12 FDRTCOPY CONTROL STATEMENTS .. ... ... . e i 60-8
60.13 FDRTCOPY EXAMPLES . . ... e i i i 60-15
60.20 FDRTSEL INTRODUCTION . ... e 60-18
60.21 FDRTSEL JCL REQUIREMENTS .. ... .. e e 60-19
60.22 FDRTSEL CONTROL STATEMENTS . ... . i 60-22
60.23 FDRTSEL COPY/MOVE STATEMENT . ... ... . e i 60-23
60.24 FDRTSEL SELECT ARCHIVE/ARCEDIT STATEMENT . ... ... ............... 60-24
60.25 FDRTSEL SELECT CATLG STATEMENT . ... ... e 60-29
60.26 FDRTSEL CONTROL STATEMENT . ... i 60-31
60.27 FDRTSEL FEATURES AND CONSIDERATIONS . . .. ... e 60-33
60.28 FDRTSEL ARCHIVE EXAMPLES . . ... . i 60-36
60.29 FDRTSEL BACKUP EXAMPLES . . . ... . e 60-39
60.30 FDRCOPY/FDRTSEL ISPF PANELS .. ... ... i 60-42

SYSTEM MANAGED STORAGE (SMS)
70.01 SYSTEM MANAGED STORAGE (SMS) .. ... e e 70-1
70.10 SMS VOLUME OPERATIONS . . .. ... . 70-3
70.11 SMS DATA SET OPERATIONS ... ... e i 70-4
70.12 SMS ABR SUPPORT . . ... 70-7
70.13 SMS ACS ROUTINES ... .. e e e e i 70-16
70.20 SMS QUESTIONS AND ANSWERS . ... ... .. . . . .. 70-17
70.30 FDRCONVT OVERVIEW . . .. e e 70-24
70.31 PROCESSING OPTIONS AND FEATURES . . ... ... i 70-30
70.32 FDRCONVT JCL REQUIREMENTS . ... . i 70-31
70.33 FDRCONVT CONVERTVOL STATEMENT . ... ... e i 70-32
70.34 FDRCONVT SELECT STATEMENT . ... .. i 70-37
70.35 FDRCONVT EXAMPLES . . .. .. . e e e i 70-38
SPECIAL CONSIDERATION OVERVIEW

80.01 SPECIAL CONSIDERATION OVERVIEW . ... ... ... ... .. 80-1
80.10 DATA SET RESTORE RULES . ... .. i 80-2
80.11 FDR PROCESSING BY TYPEOF DATASET ... e i 80-7
80.12 DATA MOVEMENT BETWEEN DIFFERENT DASD DEVICES ................. 80-15
80.13 ICF VSAM SPECIAL CONSIDERATIONS . . .. ... . e i 80-18
80.14 GENERIC DATA SET NAME SELECTION . ... ... e 80-29
80.15 SECURITY .. 80-34
80.20 DISASTER RECOVERY ... e e e i i i 80-42
80.30 FDR/DSF/CPK/ABR I/O ERROR RECOVERY .. ... . .. 80-52
80.31 ABR ABNORMAL TERMINATION PROCEDURES ............ ... ..ot 80-55
80.32 ABR AND TAPE MANAGEMENT SYSTEMS . ... ... ... .. 80-56
80.33 STORAGETEK PERFORMANCE PRODUCTS ........ ... i, 80-62
80.90 FDRCHSM CONVERSION AID . ... e e i i 80-67

TABLE OF CONTENTS



90.0

91.0

Page No
FDR INSTALLATION
90.01 FDR INSTALLATION INTRODUCTION . . ... e e 90-1
90.02 RE-INSTALLATION OF THE FDR DISTRIBUTIONTAPE .. ................... 90-5
90.03 LOADING THE FDR LIBRARIES FROM THE DISTRIBUTION TAPE .. .......... 90-7
90.10 INVOKING THE ABR INSTALL ISPF DIALOG (PANEL A.l) ......... ... ....... 90-12
90.11 SELECT THE FDR GLOBAL OPTIONS (PANELA.L4) ... ... ... ... . .. 90-14
90.12 SECURITY OPTIONS (PANEL A.L4.1) ... e e 90-18
90.13 GENERAL OPTIONS (PANEL A.LL4.2) . . ..o e 90-19
90.14 COMPAKTOR OPTIONS (PANEL A.1.4.3) . . ..o e 90-21
90.15 ABR GENERAL OPTIONS (PANEL A.1L.4.4) . ... . e 90-23
90.16 ABR DATA SET NAMES (PANEL A.LL4.5) ... ... i 90-26
90.17 ARCHIVE UTILITY DEFAULTS (PANELA.L4.6) . ... ... 90-28
90.18 ABR DISK PROCESSING OPTIONS (PANEL A.L4.7) .. ... . i 90-29
90.19 MORE ABR GENERAL OPTIONS (PANEL A.L4.8) . . ... ... . 90-31
90.20 REPORT OPTIONS (PANEL A.LL4.9) . ... e 90-32
90.21 MORE REPORT OPTIONS (PANEL A.1.4.10) . ... ... . e 90-34
90.22 OPERATING SYSTEM EXIT OPTIONS (PANEL A.l.4.11) ... ... ... ... .... 90-35
90.23 SET FDRREORG OPTIONS (PANEL A.1.4.12) . ... .. e 90-43
90.24 ENABLE FDRCLONE OPTIONS (PANEL A.L413) . ... .. e 90-51
90.30 DEFINE THE COMPAKTOR UNMOVABLE TABLE (PANEL A.L5) . ............. 90-52
90.31 DEFINE THE FDRREORG NOREORG LIST (PANEL A.IBA) .. ... ... ....... 90-54
90.32 DEFINE THE ABR PROTECT LISTS AND RESTORE ALLOCATION LIST (PANEL A.l6) ...90-56
90.40 AUTHORIZE THE FDR PROGRAMS . . ... . e e 90-61
90.41 CREATE THE ABR CATALOG (PANEL A.L7) .. .o e 90-63
90.42 SET ABR DISK VOLUME PROCESSING OPTIONS (PANELA.L8) ............. 90-65
90.43 CREATE THE ARCHIVE CONTROL FILE (PANELA.L9) . ... ... ... ......... 90-70
90.44 SET FDR DIALOG GLOBAL OPTIONS (PANEL A.LL10) . ......... i, 90-72
90.45 CREATE THE REMOTE QUEUE FILES ... ... .. ... .. . . . ., 90-75
90.46 INSTALLING THE FDR DIALOGS . .. .. e e e 90-76
90.47 LOAD SARONTO DISK . . . e 90-79
90.50 TESTING THE FDR SYSTEM . ... .. e e 90-80
90.60 DYNAMIC INSTALLATIONOF THEFDREXITS .. ... ..o 90-84
90.61 DYNAMIC EXIT INSTALLATION PROCEDURE ........ ... ... ... . ........ 90-86
90.62 TESTING THEFDR MVS EXITS . ... e 90-90
90.70 APPLYING FDR FIXES (FDRSPZAP) . . ... e 90-94
FDR ALTERNATE INSTALLATION PROCEDURE
91.01 FDR ALTERNATE INSTALLATION PROCEDURE . ........................ 91-1
91.02 LOADING THE FDR LIBRARIES . ... ... e 91-2
91.03 EXECUTING FDRZAPOP . ... e e 91-3

TABLE OF CONTENTS

- Xii -



100.0

TABLE OF CONTENTS

Page No
INTRODUCTION TO MESSAGES
100.01 INTRODUCTION TO MESSAGES . ... . e 100-1
100.02 FDR CONSOLE MESSAGES AND TSO TERMINAL MESSAGES . ............ 100-3
100.03 MESSAGES FROM FDR, DSF AND ABR (FDRNNN) ...................... 100-14
100.04 MESSAGES FROM SAR (FDRONN) . . ... .. e e 100-87
100.05 MESSAGES FROM ALL PROGRAMS (FDR9O9N) . . .......... i 100-93
100.06 COMPAKTOR MESSAGES (CPKNNNX) ... ... . 100-94
100.07 FDRREORG MESSAGES (FDRRNN/FDRSNN) . . ............ ... 100-109
100.08 ABEND CODES . . ... 100-124
100.09 WAIT STATE CODES FROM SAR . ... ... e e 100-127

- Xiii -



THIS PAGE WAS INTENTIONALLY LEFT BLANK

- Xiv -



01.01

FORMAT OF
THE MANUAL

VOLUME 1

VOLUME 2

IMPROVING
THE MANUAL

EXAMPLES

ORGANIZATION OF THIS MANUAL 01.01
ORGANIZATION OF THIS MANUAL

The user manual is divided into sections, by general topic, identified by an integer such as 10 or
21. Sections are divided into subsections by subtopic, with identifiers such as 10.03 or 52.12.
Within subsections, subtitles may appear in the left margins to help you quickly find topics of
interest. Each page displays its subsection title in the top center of the page, and the subsection
number at the top right corner. Within each section, pages are numbered with the section number
and a sequential page number within the section, e.g., page 80-12. The sections are distributed
in two binders, for ease of use.

The first volume of the two-volume printed set contains:
COVER AND TABLE OF CONTENTS

01 MANUAL ORGANIZATION AND SUMMARY OF MODIFICATIONS
02 INTRODUCTION AND OVERVIEW OF FDR COMPONENTS

10 FAST DUMP RESTORE (FDR)

15 STAND-ALONE RESTORE (SAR)

20 DATA SET FUNCTIONS (DSF)

21 FDRCOPY

25 FDR INSTANTBACKUP

30 FDRREORG

40 COMPAKTOR (CPK)
50 ABR VOLUME BACKUPS AND FDRCLONE
51 ABR ARCHIVE AND SUPERSCRATCH

The second volume of the two-volume printed set contains:.

52 ABR APPLICATION BACKUPS (FDRAPPL)
53 ABR REPORTS (FDRABRP)

54 FDREPORT AND FDRSRS

60 FDRTCOPY AND FDRTSEL COPY UTILITIES
70 SYSTEM MANAGED STORAGE (SMS)

80 SPECIAL CONSIDERATIONS

90 INSTALLATION AND OPTIONS

100 MESSAGES AND CODES

We have tried to make this manual as complete, precise and error free as possible. However, in
spite of our best efforts, errors and incomplete explanations may have crept in. Should you
encounter any of these, we would appreciate your corrective criticism. It is primarily through your
feedback that we can improve this manual. There is a Reader's Comment Form at the back of the
manual; you may mail it, fax it, or send us e-mail.

All examples and Job Control Language statements shown in this manual are for ILLUSTRATIVE
PURPOSES ONLY! You must modify them to meet the JCL requirements of your installation.

All sample jobstreams in this manual are also included in a JCL library on the distribution
tape. If you load this JCL library to disk, you can reduce the time required to setup FDR
jobstreams by using the JCL library members as a starting place.
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CONTROL STATEMENT FORMAT 01.02
CONTROL STATEMENT FORMAT

Control statements for FDR components consist of 80-character logical records ("card images")
where:

COLUMNS 1 to 71 — Contain the command, operands, and comments fields, except
when continued to subsequent logical records.

COLUMN 72 — Must be blank if the last character of the command or operands is in
column 71

COLUMNS 73 TO 80 — Not used by FDR; may contain an identification or sequence
number.

For most FDR programs, the general format of control statements is:
COMMAND OPERANDS COMMENTS

where:

The COMMAND field identifies the control statement. Each FDR component has a set of
commands it will accept, as documented in the rest of this manual.. The command can start in
column 1 of the input record, or it can optionally be preceded by any number of blank columns, as
long as it ends before column 72. It cannot be continued to another input record. It must be followed
by at least one blank column.

The OPERAND field, if present, follows the command field and is separated from it by at least one
blank. The operand field consists of one or more operands, separated by commas (a common
mistake is separating the operands by blanks instead of commas, causing the extra operands to be
taken as comments) . The operand field may not contain embedded blanks except within quoted
strings. Operand fields may be continued onto subsequent logical input records but the first operand
must appear on the same record as the command (see “Continuing an Operand Field” below).

Most FDR commands require operands. The operands accepted with each command are
documented in the rest of this manual.

Most operands are keyword, meaning that multiple operands may appear in any order. In a few
cases, the operands must appear in a specific order; this will be documented under the specific
command.

The comments field, if present, follows the operand field and is separated by one or more blank
columns. It may contain any characters; it is not validated. Comments fields may not be continued,
i.e., they must end at or before column 71. Comments are not permitted on a control statement that
allows operands but on which no operands have been specified.

You can also specify an entire record of comments by placing an asterisk (*) in column 1 of an input
record. You can use the rest of the record for comments.

Some operands consist of a list of suboperands. A suboperand list must be enclosed within
parentheses, unless the list reduces to a single suboperand, in which case the parentheses may be
omitted.

When the variable data you specify for a parameter contains certain special characters, defined
below, you must enclose the data with apostrophes. This is called a ‘quoted string’. Within a quoted
string, all characters, including blanks, may appear; if an apostrophe is to be part of the string, it
must be coded as two apostrophes. Quoted strings are accepted only where the documentation for
an operand indicates so.

SPECIAL CHARACTERS: Parentheses, commas, equal signs, apostrophes, and blanks.
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When the total length of the operands on a statement exceeds the available columns in a logical
record, they must be continued onto one or more following logical records.

To continue a statement, interrupt the operand field after any complete operand or suboperand,
including the comma which follows it. That comma must be occur at or before column 71 and the
next column must be blank. On the next input record, start the next operand anywhere in the record
(columns 1 to 71).

You may continue the control statement any number of times. Some users put only one operand
per record to improve readability.

Here are some examples of properly formatted control statements, including continuation and
comments:

COLUMN 1

DUMP TYPE=FDR

RESTORE TYPE=DSF, DATA=USED RESTORE DATA SETS
DUMP TYPE=APPL, APPLICATION BACKUP

ARCBACKUP=NO, DO NOT BACKUP CONTROL FILE
PRINT=DSF LIST SELECTED DATA SETS

* THE FOLLOWING IS A RESTORE STATEMENT - THIS IS A COMMENT

RESTORE TYPE=ARC,
RECAT=YES
* THE FOLLOWING ILLUSTRATES CONTINUING A SUBOPERAND

SELECT DSN=SYS1.PARMLIB, NEWNAME=TEMP.PARMLIB,NVOL= (TEMPO1,
TEMP02, TEMPO03)

Each subsection of this manual which describes a control statement starts with a table showing the
command and operands for that command, followed by detailed descriptions of the operands. In
that table, the following notation is used in this manual to define the usage of each operand:

» Uppercase letters and words must be coded exactly as shown; they are also printed in bold.

* Lowercase non-bold letters and words represent variables for which you must substitute
specific information as defined in the detailed descriptions

* When an operand may have several values, they are separated by a vertical bar. You must
choose one of the values. For example, RECALL=YESINO means that you can code
RECALL=YES or RECALL=NO

¢ When a particular value is the default for an operand, it is underlined. For example,
DATA=ALLIUSED indicates that DATA=USED is the default. However, for some operands
the default that is distributed with FDR can be changed by the installation by setting options
in the FDR Global Option Table. In that case, to avoid misleading users who may not be
aware that defaults were changed, the distributed default is not underlined; the descriptive
text will identify this situation

It is strongly recommended that you specify all relevant options on each control statement,
rather than depending on the setting in the FDR option table. This will insure proper
execution of your job even if the option table is changed or reset, and will help Innovation
diagnose problems in your FDR jobs.

* Some operands cannot appear together on a given statement. These and other restrictions
are given in the detailed operand descriptions.

- Xvii -



THIS PAGE WAS INTENTIONALLY LEFT BLANK

- Xviii -



YEAR 2000 COMPLIANCE 01.03

01.03 YEAR 2000 COMPLIANCE

FDREPORT
CUSTOMERS

Innovation Data Processing considers its products to be Year 2000 (Y2K) compliant if the product
is capable of correctly processing dates within the 20" and 215! centuries, including proper
processing of leap years, provided that the products are used on platforms (hardware, operating
systems, and associated products from other vendors) that are also Year 2000 compliant.

Dates that are used by Innovation Data Processing’s products fall into three categories:

¢ Those which are part of system data areas such as the last referenced dates, expiration
dates, and creation dates in the VTOC, VVDS, catalog, and tape labels, as well as the
current date (run date). These dates are handled by Innovation’s products in the same
fashion as the operating system. Most of these dates are valid through the year 2155.
Special dates, such as 99.365 or 99.366 for permanent retention, or 99.000 used for catalog
control by some tape management systems, will be properly handled.

» Dates or durations (number of days) specified on control statements. Most date parameters
have been updated to accept a 2-digit or 4-digit year; for 2-digit years any year number less
than 70 is assumed to be in the 215t century (20xx). Parameters which specify a duration
(such as ADAYS=, CRDAYS=, XDAYS=) calculate a future date or a prior date and will
properly handle Y2K and leap years.

* Cosmetic dates, such as those which appear in printed output. Where possible, 4-digit years
are used in reports (4-digit years are now the default in FDREPORT but can be overridden).
Most dates in heading lines and similar displays use 4-digit years. In some cases, these
dates may still appear with two digit years.

The defaultin FDREPORT is now DATEFORMAT=YYYYDDD. By default, dates are displayed with
a 4-digit year and the line length of some existing reports with dates may expand (compared to V5.2)
and become too long to display. If you prefer, you can revert to 2-digit years by putting
DATEFORMAT=YYDDD on a DEFAULT or PRINT statement. See Section 54 for instructions on
permanently changing the DATEFORMAT= default for all FDREPORT jobs.

For expiration dates of 99000, 99365, 99366 or 99999 (the latter for VSAM only), FDREPORT will
set EXPDAYS or BKEXDAYS to 65535.

CONTINUED. . .
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CONTINUED

EXPIRATION If you code EXPDT= rather than RETPD= on TAPEx or TAPExx DD statements used with ABR,
DATES then:

* In the backup subsystem (full-volume and incremental backups), ABR will interpret any
EXPDT value as a keyword expiration.

* In the ARCHIVE subsystem (ARCHIVE and application backup), ABR will interpret the date
as a keyword expiration only if you use the values:

e EXPDT=99000 - indicates catalog control to most tape management systems
e EXPDT=99365 or 99366 (tape or disk output) - indicates permanent retention.

The term "keyword expirations” refers to expiration dates that have special meanings to tape
management systems and to IBM data management. ABR is coded to recognize and properly
handle keyword expirations as indicated above. For ARCHIVE tapes, 99000 and 99365 are the only
keyword expirations recommended for use with ABR; ABR may not properly handle other keyword
expirations (such as 98ddd for "retain until unused for ddd days"). If you are currently using any
keyword expiration for ARCHIVE tapes other than the recommended values, please contact
Innovation for assistance.

Many tape management systems include options to treat keyword expiration dates as real dates.

For example:
//REALDATE DD DUMMY for CA-DYNAM/TLMS
//TMNOKEY DD DUMMY for CA-1
TRUXPD=YES global option for CA-1

ABR will not recognize these options and will use its normal rules for treating EXPDT values as
keywords. If you are using these options in ABR jobs, please contact Innovation for assistance.

You may use EXPDT= to specify expiration dates that are real dates and not keyword expirations
(e.g., EXPDT=99304 or EXPDT=2001/123). ABR full-volume and incremental backups will treat
such dates as keyword expirations, possibly giving incorrect results. ARCHIVE and application
backups will correctly treat such dates as real dates.

However, it is rare that explicit expiration dates are used with ABR. It is more common to use
retention periods (the RETPD= parameter on the TAPEx or TAPExx DD statement or RETPD= on
the ABR DUMP statement or a default retention period provided by ABR). ABR will properly handle
calculation of the expiration date from a retention period, including all leap year and Y2K
considerations.

CONTINUED . . .
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SUMMARY OF MODIFICATIONS FOR VERSION 5.3

See Section 01.03 for details on Y2K compliance for all FDR products.

SUMMARY OF MODIFICATIONS FOR V5.3 LEVEL 40

V5.3/40 and above supports the HSDM (High Speed Data Mover) option of the SVA (Shared
Virtual Array) disk subsystem from StorageTek; HSDM is also available on some models of the
IBM RVA (Ramac Virtual Array). Contact StorageTek for information on the requirements and
pricing on HSDM or visit their web site at:

www.storagetek.com

In an SVA/RVA, all data is compressed, even in cache. Itis uncompressed only when it must be
sent to the host. When backing up data in an SVA/RVA, it must be decompressed by the control
unit, and recompressed when it is restored.

HSDM allows FDR to directly read the compressed track images, avoiding the decompression
overhead. The amount of data that must be read from disk and written to the backup is reduced
by 3:1 or more, which reduces the elapsed time of the FDR backup up to 60%. When restoring the
same data to an SVA/RVA with the HSDM option, HSDM allows FDR to write the compressed
track images directly, avoiding compression overhead and providing similar reductions in restore
elapsed time.

When data dumped with HSDM must be restored to a non-HSDM disk, FDR calls a software
decompression subroutine provided by StorageTek, and restores the uncompressed data to the
output disk normally.

HSDM is supported by all FDR backup/restore functions in programs FDR, FDRDSF, and
FDRABR as well as restore functions in FDRCLONE and FDRDRP.

To invoke HSDM during a backup, add the operand DCT=YES
(DUMPCOMPRESSEDTRACK=YES) to the DUMP statement under any of the programs listed
above; HSDM will be invoked for all volumes with HSDM enabled and will be ignored for other
disks which will be dumped normally. No special parameters are required to restore a HSDM-
created backup; FDR (including SAR) will automatically recognize the HSDM format and restore
it properly.

You can use any of your existing FDR, FDRDSF, or FDRABR jobstreams, or any of the examples
in the FDR manual, and simply add DCT=YES, for example,

DUMP TYPE=FDR,DCT=YES
DUMP TYPE=ARC,ADAYS=15,DSNENQ=USE ,DCT=YES

In a test run at Innovation, dumping one 3390-3 volume from a SVA to a StorageTek 9840 tape,
HSDM reduced elapsed time by 54%.

In order to use HSDM, you must be licensed for FDR InstantBackup and you must have the
HSDM feature installed on your SVA or RVA.

More details on HSDM support can be found in Section 80.33 and in the sections for each FDR
function.

WARNING: if you use DCT=YES and have one of these IBM PTFs applied to your system
Uwao591 UW90593 UW61573 UW90595 UW61575

then you must apply the PTF which fixes IBM APAR OW42799 to avoid a problem which
may cause backups to fail. Read the description of APAR OW42799 for details.
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CONTINUED

ABR now supports the EXHPDM (Extended High Performance Data Mover) software product from
StorageTek; in 5.3/30 it was supported only for FDR and FDRDSF, but that support is extended
to ABR Volume Backups and Application Backups (FDRAPPL) in V5.3/40. It is not supported for
ABR Archive Backups. ExHPDM interleaves several concurrent output data streams (such as
concurrent FDR backups) onto one tape to improve performance and reduce the number of tape
volume required.

ExHPDM is invoked by the SUBSYS= JCL parameter on TAPEx and TAPExx DD statements in
FDR jobsteps, e.g.,

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,
/7 SUBSYS=(SOV, "CLASS(FDRBKUP) ") ,DISP=(,CATLG)

More details on ExXHPDM support can be found in Section 80.33 and in the sections for each FDR
function.

You must be licensed for FDR InstantBackup to use ExHPDM with ABR. You must be
running at least ExXHPDM V1.1 plus PTF L1P013W (for FDR support) and PTF L1P015A (for ABR
support).

In previous releases, a backup to a sequential disk data set or to disk and tape concurrently would
take much longer than a backup to tape alone, due to the disk I/O technique used on the input
when outputting to disk. Backup to disk is most commonly used with ABR Archive (DUMP
TYPE=ARC) to create COPY 1 on disk for rapid recall.

Also, each concurrent backup executing in an FDR step required about 1M of memory below the
16MB line, limiting the number of such concurrent backups to the size of the available below the
line private area in each installation (usually 6-10MB).

In V5.3/40 and above, these limitations are removed. On any DUMP statement in FDR, FDRDSF
or FDRABR, add the operand RTC=YES (READTRACKCCW=YES). With RTC=YES, most of the
FDR buffers are moved above the 16MB line, allowing more concurrent backups to run, up to the
limit of 9 in one address space. FDR will read up to 1 cylinder (15 tracks) of data in one 1/O,
compared to 1/2 cylinder without RTC=YES. Backups to disk will run much faster, and backups
to tape will see some improvement depending on the data rate of your tapes and disks.

The backup produced by RTC=YES will have the same format as backups from previous releases
and can be restored by any FDR release.

Note: in V5.3/40, COMPRESS= will be ignored if RTC=YES is specified, so RTC backups to disk
will not be compressed. They may occupy more disk space than compressed backups without
RTC=YES. Innovation intends to lift this restriction in a future release.

WARNING: if you use RTC=YES and have one of these IBM PTFs applied to your system
Uws9o0591 UW90593 UW61573 UW90595 UW61575

then you must apply the PTF which fixes IBM APAR OW42799 to avoid a problem which
may cause backups to fail. Read the description of APAR OW42799 for details.

When previous releases of FDR were used to do a full-volume restore or copy, and the IBM
product DFSMSdss was later run on the volume, DFSMSdss might generate message ADR299E
indicating that the volume size in the VTOC index was incorrect. FDR will now correct the VTOC
index volume size during the restore/copy; the correction will occur only if both the backup and
restore are done with V5.3/40 or above.

In order to insure that FDR can get consistent, usable backups of HFS (Hierarchical File System
for Unix System Services, USS) data sets, all FDR, FDRDSF, and FDRABR backups now support
the operand HFS=QUIESCE. If specified, and FDR is unable to get a SYSDSN ENQ on the HFS
data set (which usually means that the file system is mounted to USS), FDR will issue a USS
"quiesce" function which will suspend all access to the file system until the backup is complete.
This applies to most FDR and FDRABR backups as well as FDRCOPY COPY and FDR
InstantBackup SNAP and SPLIT; it does not apply to COMPAKTOR, Archive Backups or
FDRCOPY MOVE.

FDR can backup and restore entire HFS data sets. If you need the ability to backup and/or recover
individual HFS files within the data sets, this is provided by UPSTREAM/USS, a separately-priced
product from Innovation.

CONTINUED . . .
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IBM has released PTFs UW65973 (DFSMS 1.4) and UW65974 (DFSMS1.5) for (OS/390 2.4 and
above to support PDSE (PDS Extended) and HFS (Hierarchical File System for Unix) data sets on
non-SMS volumes. Previously they were supported only on SMS-managed volumes.

FDR 5.3/40 or above must be installed if you plan to use non-SMS PDSE or HFS data sets.
Toleration zaps are available for previous releases but they do not support allocation of these data
sets.

The NVOL= operand, used in DSF and ABR data set restores and FDRCOPY copy/move, has been
enhanced. For multi-volume data sets it now allows you to more closely control the order in which
the volumes specified by NVOL= will be used when allocating the data set. For details see the
NVOL= description in various sections of this manual.

The technique used to allocate multi-volume VSAM clusters has been changed to improve the
chance of a successful allocation when the target volumes are fragmented. Previously it was
possible that FDR could allocate the first extent of a multi-volume cluster on a volume but would fail
when trying to extend the cluster to additional extents (usually due to lack of free space). Now it will
retry the allocation on another volume and report the error only if the allocation fails on all target
volumes.

Many FDR backups and restores now support a FDRSUMM DD statement. This is usually a
SYSOUT data set, and will contain a one line summary for each disk volume processed, showing
result codes and statistics, such as elapsed time, track counts, and byte counts. When FDR gives
an abend or return code indicating that a problem occurred, this is a convenient way to find the failing
volume quickly.

It is supported on all backups but only if RTC=YES or DTC=YES is specified on the DUMP
statement.

It is supported only for FDR, ABR, and FDRDRP full-volume restores.

FDREPORT contains a new catalog processor. It makes all catalog fields available for reporting.
Previously, some fields (such as creation/expiration date and SMS classes) were taken only from
the VTOC/VVDS, not the catalog. Now they will be taken from the catalog as well. It is invoked for
DATATYPE=CATALOG, CATVTOC, or CATARCH.

FDREPORT now supports Extended Format (EF) VSAM clusters. The size of clusters over 4GB are
properly reported. For compressed clusters, the size of the cluster before and after compression
can be reported.

All versions of FDR support the IBM 2105 SHARK disk subsystem without modifications.

Support for Flashcopy on the 2105 ESS will be available in FDR InstantBackup shortly after IBM
makes Flashcopy generally available.

All releases of FDR support the IBM Magstar 3590E drives, as well as the new extended length
cartridges.
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For customers licensed for FDR InstantBackup and FDR/ABR, ABR has been enhanced to use
hardware facilities of several disk subsystems to provide "instant" volume backups of disks in those
subsystems; volume backups include full-volume and incremental backups. Supported hardware
facilities are:

* the optional Snapshot feature of the IBM RVA (Ramac Virtual Array) or StorageTek Iceberg
or SVA (Shared Virtual Array) disk storage subsystems

¢ the optional Timefinder feature of the EMC Symmetrix ESP disk storage subsystem

When the proper facilities are available, a special FDRABR step can be executed to instantly create
frozen full-volume images of online disk volumes; these images remain offline to the host. The
offline images are actually backups, ABR can restore from them if necessary. The creation of the
frozen image takes only seconds, so update activity on the online volumes needs to be quiesced for
only the time necessary to create the images.

Once the frozen images have been captured, you can execute another FDRABR step with special
parameters, to locate and backup the frozen image to tape in normal ABR fashion.

The end result is that the actual ABR full-volume or incremental backup completes in just seconds
per volume, while the job of moving that backup to tape takes place asynchronously, when have time
and resources to do it.

Customers who use ABR to perform ABR volume backups (full-volume and incremental backups)
can license FDRCLONE, which provides the ability to quickly "clone" data from those backups onto
a test system (such as a Y2K test system or LPAR) or restore at a disaster/recovery site.

Rather than massive restores, FDRCLONE lets you select the volumes or data sets to be "cloned"
but will restore them only when a batch job or TSO user references them, using a process similar to
ABR auto-recall of archived data sets. So, only the data sets which are actually needed are
restored; this may be only a fraction of the actual data on the backups.

You can direct the restores to new volumes, so the volumes on the test/disaster do not have to have
the same volume serials as the original volumes. Alternately, those systems can have common
volumes but have fewer volumes on the test system.

FDRCLONE also includes FDRDRP, a utility for optimizing full-volume recovery from ABR volume
backups (full-volume and incremental backups). This can be used for volumes where full-volume
recovery is more appropriate, such as system volumes and high-priority production volumes which
must be recovered quickly.

A normal ABR full-volume recovery restores one disk volume at a time. Since a given backup tape
may contain the backups of many disk volumes, the same tapes may be unloaded and remounted
over and over, taking considerable time and overwhelming tape librarians and automated tape
libraries.

FDRDRP processes multiple full-volume recovery tasks in parallel. It manages usage of the backup
tapes required for those restores, so that each backup tape is mounted a minimum number of times,
usually one mount per tape volume. This will greatly reduce the elapsed time required to recover
the volumes and eliminate most extra tape mounts. Elapsed time savings are often as much as
80%.

When clusters with alternate indexes (AlIXs) are backed up, FDR will record the description of the
VSAM PATHSs associated with each AIX. During restore, if an AIX must be defined, its paths will
also be defined. This allows clusters with alternate indexes to be immediately usable without
requiring manual intervention.

Both the backup and the restore must be done with V5.3 level 30 or above.
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When ICF VSAM user catalogs are backed up, FDR will record the names of all aliases associated
with each catalog in the master catalog. During restore, if a user catalog must be defined, its aliases
will also be defined in the master catalog. This allows user catalogs to be immediately usable
without requiring manual intervention. Both single-level and multi-level aliases are supported.

You can bypass the definition of the aliases during allocation of the catalog by adding the operand
"ALIAS=NQO" to the RESTORE statement.

Both the backup and the restore must be done with V5.3 level 30 or above.

FDR can now restore multiple full-volume backups concurrently in a single step. If you specify the
operand MAXTASKS=nn on the FDR RESTORE statement, it will execute up to that many restores
concurrently. The job step must include multiple TAPEx/DISKx/SYSPRINx DD sets. TAPEx DDs
which use the same tape drive (because of UNIT=AFF= or volume affinity) will not be done
concurrently; they will wait until another restore task using the same drive terminates.

ABR full-volume restore with DYNTAPE has been enhanced to retain the most recently mounted
input tape when restoring multiple volumes in the same step. If the tape volume already mounted
(for the last disk volume restored) is also required for the next disk volume, it will be used without
dismounting and remounting the tape. If a different tape volume is required, the previous tape will
be deallocated and the new tape will be allocated (which may involve a different tape drive).

This is in support of high-capacity tape cartridges (such as IBM Magstar and StorageTek Redwood
and 9840) which may contain backups of many disk volumes. This enhancement in V5.3 level 30
supersedes the suggestion made in earlier V5.3 manuals to use a TAPEx DD instead of DYNTAPE
in this environment.

Whenever you execute ABR with more than one TAPEx DD statement, it backs up disk volumes in
parallel. Now ABR will sort the disk volumes by the last digit of their MVS device address to attempt
to spread the FDR workload across channels and control units to reduce contention. This only
applies to volumes selected by the ONLINE or ONLVOL operands and MOUNT statements;
volumes specified by DISKxxxx DD statements will continue to be processed first, in the order that
the DDs appear. The VOLSORT= operand controls this function, but it defaults to YES, so if you
have multiple TAPEx DDs, you may see volumes processed in a different order than in previous
releases.

FDR and ABR support the StorageTek 9840 high-capacity cartridge drive (20GB before
compression). As with any high-capacity cartridge, ABR will automatically stack files on the tape
and take advantage of the capacity of the tape.

Program FDR and FDRDSF support EXHPDM, a software product from StorageTek which combines
multiple FDR output files into one tape file, maximizing tape utilization and efficiency. V5.3 level 30
or higher is required for use with EXHPDM. Section 80.33 has more details on EXHPDM usage with
FDR. Contact StorageTek for details on ExXHPDM or visit their web site at

www.storagetek.com

The Innovation site on the World Wide Web (WWW) contains the latest information on Innovation
products. From that site you can easily determine latest release of the product, as well as the
release you must be executing to support certain software (e.g., 0S/390) and hardware (e.g.,
RAMAC) products before you upgrade.

Since most users now have easy access to the Internet, an increasing number of technical questions
are being sent by e-mail. Our response time for responding to a technical question sent by e-mail
is usually a few hours after receipt during normal business hours. You should always provide your
name, your company name, and phone number in the message. Our Web site has links allowing
you to send us e-mail, or you can use the direct e-mail address on the cover page of this manual.
URGENT PROBLEMS SHOULD ALWAYS BE CALLED IN FOR AN IMMEDIATE RESPONSE.

The Innovation Web site can also be used to order additional marketing information and new
releases of products for which you are licensed. When ordering new releases, you need to provide
us with your complete mailing address and phone number, plus the location of the CPU if it is
different from your mailing address.

EUROPEAN USERS: see the cover page of this manual for European office mailing and e-mail
addresses and phones.
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CONTINUED

Please review Section 01.03 Year 2000 Compliance. Depending on the FDR components
included in your license, you may need to be at specific levels of FDR in the year 2000.

If you were given custom zaps to FDR components for an earlier release, do not attempt to apply
them to V5.3. Contact Innovation for support.

Remember that backup tapes created by FDR components cannot be copied by normal
copy programs such as IEBGENER. The copy program may appear to execute normally, but it
will corrupt the backup on the output tape. You should always use the FDR utilities FDRTCOPY
or FDRTSEL (see Section 60) to copy FDR backups.

User manuals for all Innovation products are available on a CD-ROM in two formats:

* IBM Bookmanager format for online viewing and searching. These can be viewed on your
workstation or uploaded to MVS for viewing with Bookmanager READ/MVS (included in
0S/390). If you don't have a licensed copy of Bookmanager READ on your workstation,
the IBM Library Reader (a limited copy of Bookmanager READ) is also on the CD or you
can use the Library Reader from the IBM documentation CD-ROMs.

* ADOBE PDF files for printing. Using ADOBE ACROBAT READER on your workstation
(also included on the CD), you can view and print manuals that look exactly like
Innovation's printed manuals.

One copy of the CD-ROM is available to each licensed installation at no additional charge.

You can now receive news, announcements, new product information, latest versions and
technical bulletins via E-mail. You can subscribe to this mailing list at our web site

www.innovationdp.fdr.com/list.htm

Member NEWS in the ICL (Installation Control Library, loaded as part of FDR installation) contains
the latest news and notes about the FDR family of products. It may contain details on changes
made too late to be included in this manual. All users should review the NEWS member after
installation.

SUMMARY OF MODIFICATIONS FOR V5.3 LEVEL 22

For customers licensed for FDR InstantBackup, FDRCOPY has been enhanced to automatically
use special hardware facilities to copy tracks when it detects that they are available:

¢ when it determines that the input and output volume for a given data set are in the same
IBM RVA or StorageTek Iceberg or SVA subsystem with the Snapshot feature, Snapshot
commands will be used to provide an almost instantaneous copy or move.

* when it determines that the input and output volume for a given data set are in the same
EMC Symmetrix subsystem, internal track copy commands will be used to reduce the copy
time since the track data is not sent over the channel.

» Standard read/write commands will be used if the input and output volumes are not in the
same RVA/Iceberg/SVA or Symmetrix.

This function is automatic, no special options are required to use it.

CONTINUED . . .
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SUMMARY OF MODIFICATIONS FOR V5.3 LEVEL 20

The FDR interactive install is now available to customers licensed for any or all of the FDR
components; previously it was available only for ABR customers. The interactive install is
documented in Section 90.

The installation process now loads a JCL library from the distribution tape. The JCL library
contains all example JCL which appears in this manual. Member names are EXssssa where
"ssss" is the section number (e.g., 5110 for Section 51.10) and "a" is a sequence character (e.g.,
A for the first example in that section).

FDR InstantBackup is a new, extra-cost feature of FDR. It allows you to make use of features on
EMC Symmetrix (Timefinder)
IBM 9393 RVA (Ramac Virtual Array) (Snapshot)
StorageTek Iceberg or SVA (Shared Virtual Array) (Snapshot)
HDS 7700/7700E (Data-Plex HCPF and Shadow Image HMRCF)
COMPAREX T2000/T2100 (CDRF/CMRF)

which use hardware features to make a duplicate of one online volume to another volume that is
offline. On each vendor's subsystem, the offline copy can be frozen at a point-in-time even though
updates continue on the online volume. Once the copy is frozen, FDR InstantBackup allows you
to backup the offline copy with FDR or FDRDSF, or to copy data sets from the offline volume with
FDRCOPY.

FDR InstantBackup, in conjunction with the various vendors' features, enables you to create a
point-in-time backup of an online volume, while quiescing updates to the online volume for only
the few seconds necessary to freeze the copy.

COMPAKTOR customers who are also licensed for FDR InstantBackup can use the hardware
features of EMC Symmetrix and IBM RVA disk subsystems to move data on the disk without
sending the data to and from the CPU. Such COMPAKTions will usually run faster.

ABR support for FDR InstantBackup on EMC Symmetrix, IBM RVA and StorageTek Iceberg/SVA
is available in V5.3 level 30.

Note: customers who use FDR InstantBackup V5.2 with IBM RVA or StorageTek Iceberg or SVA
DASD should review Section 26. FDR InstantBackup has been enhanced to issue Snapshot
commands directly, greatly simplifying the job of managing the Snapshot target volumes.

The default values of SIZEKEEP have changed. In Version 5.3 and beyond the default is
SIZEKEEP=(100,90,60). Please read the descriptions of SIZEKEEP in Section 40 to understand
the implications. Innovation strongly recommends that you run with the default values for most
COMPAKTOR runs.

Users who execute COMPAKTOR under PGM=FDR or PGM=FDRABR (the COMPAKT operand
on the DUMP statement) should change those jobs to do a separate Fast COMPAKTion step
(PGM=FDRCPK with TYPE=FASTCPK) after the FDR or ABR step.

In support of the newer high-capacity tape cartridge drives, such as the IBM Magstar and the
StorageTek Redwood, ABR now supports up to 4095 backup files on a backup tape or multi-
volume tape set; the previous limit was 255 which is still the default.

In addition, restore from Archive Backups will support the high-speed locate function for all types
of cartridge drives. This allows ABR to position directly to the beginning of a backup file at high
speed without reading the labels of all the files in-between. This will allow for faster recalls,
especially when only one or two data sets are being restored. The positioning information is
stored in the Archive Control File but the format of that file is unchanged and is compatible with
V5.2 and earlier releases.

Restores from Volume Backups will also use high-speed locate, but only on IBM Magstar tapes.

If the LASTAPE option is used for any kind of ABR backup, high-speed locate is used on Magstar
tapes when positioning to the LASTARPE file in order to add files to an existing backup tape.

CONTINUED . . .
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01.04 CONTINUED

CHANGES FDREPORT can now extract and report on data from the BCDS and MCDS control files of
MADE TO DFSMShsm (or DFHSM). So, FDREPORT can be used as a reporting tool by HSM users. It can
FDREPORT report on data sets migrated by HSM (MCDS) and data sets with backups under HSM (BCDS).
All the power of the FDREPORT selection criteria and formatting can be used to customize the
report.
The defaultin FDREPORT is now DATEFORMAT=YYYYDDD. Dates are displayed with a 4-digit
year unless overridden by the user (see Section 01.03).
A new option, ENABLE=CHAREXPDATES is available. If this option is in effect, EXPDATE or
BKEXDATE will be displayed as "CATCTL" for an expiration date of 1999.000 (99000) or
"NEVER" for expiration dates of 1999.365, 1999.366, or 1999.999.

NOTES FOR  Performance: if you are doing backups with COMPRESS= on the DUMP statement and directing
ALL FDRAND the backups to:
ABR USERS IBM 3590 Magstar
IBM 3490E on ESCON channels
StorageTek Timberline
StorageTek Redwood
StorageTek 9840

Innovation strongly recommends that you remove COMPRESS= and use the hardware
compaction features (e.g., IDRC) of those tape drives. Hardware compaction is requested by
DCB=TRTCH=COMP on the TAPEx DD statement, but it may also be the default in your system.
Removing COMPRESS= also reduces the memory requirements of FDR and ABR by 50%, so you
may want to add more TAPEx DD statements to do more concurrent backups.

MIGRAT=YES

The MIGRAT=YES option of Archive catalogs archived data sets so that the first or only volume
serial is MIGRAT, which is recognized by IBM as indicating an archived data set. MIGRAT=YES
is required for SMS-managed data sets.

Innovation recommends that all customers who are not yet using MIGRAT=YES for non-SMS
archives should convert to using it when installing V5.3. So that you do not have to modify many
jobs, you can make MIGRAT=YES the default on the ISPF install panel A.l.4.4.

If you have many data sets archived without MIGRAT=YES, you can recatalog them to MIGRAT
using the RECATALOG SERVICE=CONVERT function of FDRARCH, as documented in
Section 51.61.

CONTINUED . . .
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02.01 FDR DASD MANAGEMENT SYSTEM

COMPONENTS The FDR DASD Management System consists of a number of components and options. The
OF FDR functions that you can perform with FDR programs depends on the terms of the license your
organization has with Innovation Data Processing, the developer and vendor of FDR.

BASIC Most licenses for FDR include these components:

COMPONENTS FDR (Fast Dump Restore) - performs full-volume backups and restores, as well as full-volume

disk-to-disk copies. A utility (FDRTCOPY) is included to copy FDR backup tapes.

e FDRDSF (Data Set Functions)- performs backups and restores of selected data sets and VSAM
clusters. It can also do data set restores from full-volume backup tapes produced by FDR.

* FDRCOPY - performs disk-to-disk copies of selected data sets and VSAM clusters.

* SAR (Stand-Alone Restore) - an IPLable program which does full-volume restores, so that you
can restore FDR backups even when your MVS system is not working (such as restoring a failed
disk which is required for MVS IPL). It can also do full-volume backups and can relabel disk
volumes.

Note: if you are licensed only for FDRREORG, FDREPORT and/or FAST COMPAKTOR, you will
not have the above components.

OPTIONAL Your license may include some or all of the following optional components:

COMPONENTS | £AgT COMPAKTOR (FDRCPK) - reorganizes disk volumes to maximize free space for new

allocations, and to reduce the number of extents occupied by data sets. COMPAKTOR usually
takes only a few minutes per volume.

ABR (Automatic Backup and Restore) - automates the management of DASD, providing regular
full-volume and incremental (only changed data set) backups, space management by archiving
unused or unneeded data sets with automatic recall if they are later required, and application
backups to preserve all data sets required by a specific application. ABR includes a number of
reporting and management programs.

* FDRAPPL (Application Backup) - FDRAPPL is a part of ABR, but it can also be licensed
separately. It is used to backup and restore data sets by application.

* FDRREORG - automates the reorganization of PDSs (Partitioned Data Sets), VSAM clusters,
and IAM (Innovation Access Method) files. Also adds support for PDS reorganization to
FDRCOPY.

* FDREPORT - is a powerful and highly flexible reporting program, which can report on data from
a number of sources (catalog, VTOC, VVDS, ABR information, DFSMShsm BCDS/MCDS and
more). The contents and format of the report can be specified by the user. Sorting and
summaries are provided, and JCL or other control statements can be generated. ABR users are
automatically licensed for FDREPORT, but it can be separately licensed.

¢ FDRCLONE - allows you to "clone" your production data onto a test system (such as a Y2K
system or LPAR) or at a disaster/recovery site. Cloned data sets are restored only when a batch
job or TSO user actually references them, so only required data is restored, which may be a
fraction of your total data. FDRCLONE also includes a utility, FDRDRP, which reduces the
elapsed time when restoring many volumes from ABR volume backups.

Note: it is possible to license FAST COMPAKTOR, FDRREORG, and/or FDREPORT separately, if
that is the only function you need. However, ABR requires a FDR license with the basic components
listed above. FDRCLONE requires that you are licensed for ABR.
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OPTIONAL Your license may include this optional function:

FUNCTIONS

* FDR InstantBackup - enhances FDR and ABR to use features of certain DASD subsystems,

such as the IBM RVA and StorageTek Iceberg/SVA Snapshot feature and the EMC Symmetrix
Timefinder feature, to create point-in-time backups and copies of disk data. Animage of the data
on disk can be "frozen" at a particular point-in-time and backed up while updates to the original
data continues.

The enhancements to FDR, FDRDSF, and FDRCOPY work with almost any disk subsystem and
allow you to create offline point-in-time images of entire disk volumes. The point-in-time images
can be backed up with FDR or FDRDSF or copied with FDRCOPY, even though they remain
offline to MVS.

For Snapshot and Timefinder, FDR InstantBackup also enhances FDRABR volume backups
(full-volume and incremental backups) to provide instant backups. In addition, it enhances
FDRCOPY and FASTCPK to use Snapshot and Timefinder to quickly copy data tracks. You
must also be licensed for FDRABR or COMPAKTOR to get these benefits.

STORAGETEK FDR includes support for 2 StorageTek performance-enhancing functions. Contact StorageTek or

HSDM AND
EXHPDM

visit their web site (www.storagetek.com) for more information on these products.

¢ HSDM (High Speed Data Mover) is a hardware option available on StorageTek SVA disk

subsystems. The SVA is a successor to the StorageTek Iceberg and IBM RVA disk subsystems
and uses the same internal data structure. Data in these subsystems is internally compressed.
A normal backup and restore requires that the control unit decompress the data during backup
and recompress it during restore.

HSDM allows FDR to read and write the compressed track images directly, avoiding the
overhead and reducing amount of data that must be sent over the disk and tape channels.
HSDM reduces backup times by up to 60%, depending on your data. HSDM is invoked by the
DCT=YES operand on any DUMP statement.

HSDM support requires that you be licensed for FDR InstantBackup.

¢ ExHPDM (High Performance Data Mover) is a software product from StorageTek which improves

backup performance while reducing the number of tapes required. It does this by consolidating
several concurrent backups onto one tape data set and formatting the data into larger blocks. It
is designed for high-performance, high-capacity tape subsystems such as the StorageTek 9840,
Timberline and Redwood, but it is hardware-independent and also supports IBM Magstar 3590s
and other drives.

FDR V5.3 level 30 supports ExXHPDM for FDR and FDRDSF backups. There are no special
licensing requirements for ExHPDM with FDR and FDRDSF.

FDR V5.3 level 40 supports ExXHPDM for FDRABR volume backups and application backups
(FDRAPPL) but not for Archive Backups. ExXHPDM support for FDRABR requires that you be
licensed for FDR InstantBackup.

In either case, EXHPDM is invoked by a SUBSY S= operand on a TAPEx DD statement. Details
are found in Section 80.33 and the ExXHPDM user documentation. Brief documentation is also
found in each appropriate section (e.g., section 10 for FDR).

IBM You may order FDR, including any of the optional features, as part of IBM’s SYSTEMPAC. The
SYSTEMPAC SYSTEMPAC will include prebuilt libraries for FDR with the options you have chosen.

CONTINUED. ..
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FDR AND FDRDSF INTRODUCTION

Program FDR (Fast Dump Restore) provides full-volume backups and restores, as well as full-
volume disk-to-disk copies. FDR is described in detail in Section 10.

FDR backups operate on one DASD volume at a time, writing the full-volume backup to a tape or
DASD data set; a separate backup data set is required for each DASD volume processed.

* The FDR execution JCL specifies the DASD volumes to backup, and the backup data set for
each. The backup will contain an image of:

the label track (Cylinder O Track 0), including IPL text for IPLable volumes
» the VTOC tracks

the VTOCIX (Indexed VTOC) tracks

the VVDS tracks if one is present (VSAM clusters and SMS data sets).

all tracks which are allocated to other data sets and VSAM clusters, determined by analyzing the
DSCBs (Data Set Control Blocks) in the VTOC. Tracks which are not currently allocated to any
data set will not be backed up

an edited version of information from the VTOC and VVDS is also stored at the beginning of the
backup, serving as an index of the data actually in the backup, and providing information for
allocation of output data sets during data set restores.

FDR can optionally create two backup data sets concurrently, while reading the input disk volume
only once. FDR can also optionally backup several disk volumes concurrently, using internal
subtasking, as long as the backups are directed to separate devices.

Note: a common format is used for all backups in the FDR DASD Management System, including
FDR, DSF, ABR and SAR (see notes below on data set backups); this means that FDR and
FDRDSF can restore from tapes created by FDRABR, and vice versa. Actually, the FDR format has
been modified several times since its initial release as support for new disk devices was added and
performance improvements were made. Although newer formats may not be restorable by older
releases of FDR, the current FDR can always restore older backups and is capable of producing
backups which can be read by older releases.

WARNING: FDR format backups cannot be copied by standard copy utilities, such as
IEBGENER. FDR includes a utility, FDRTCOPY, which is used to copy FDR backups.

FDR restores a physical image of a disk from an FDR full-volume backup file. The DASD volume
receiving the restore must be the same device type (e.g., 3390), but not necessarily the same size
(number of cylinders) as the volume that was dumped. All the tracks in the backup data set will be
restored to their original locations (cylinder and head address). Every restored track will look exactly
like it did when dumped; data sets are not reorganized, reblocked or changed in any other way.

The output disk volume will usually become an exact image of the original disk including its volume
serial, but you can optionally retain the volume serial of the output disk, and can rename key data
sets (such as the VTOCIX and ABR Model DSCB) during the restore.

If the restore results in a volume with a volume serial which duplicates another online volume (e.g.,
when the original volume is still online), FDR will place the output volume offline. You must relabel
one or the other volume before the next IPL, so a reminder message is sent to the operator's
console.

WARNING: if the volume serial of the output volume is retained, any VSAM clusters on the
volume will not be usable until the volume is renamed to its original serial. SMS-managed
volumes are always renamed to the original volser from the backup when restored.
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FDR allows you to copy one disk volume to another disk volume of the same type. Essentially this
does a backup and restore all in the same job, so all considerations for restore apply. No backup
data set is required, but you can optionally create a FDR backup during the copy operation.

Program FDRDSF (Data Set Functions) performs backups and restores of selected data sets and
VSAM clusters. It can also do data set restores from full-volume backup tapes produced by FDR,
ABR and SAR, as well as from data set backups produced by ABR. FDRDSF is described in detail
in Section 20.

FDRDSF backups are similar to FDR backups, using the same format, but containing only the
information and data tracks associated with the data sets selected by DSF control statements. You
may select data sets by specific name, by prefix, or by sophisticated data set name masking. DSF
backups operate on one DASD volume at a time, reading the VTOC of the volume, backing up the
data sets you have selected and writing the backup to a tape or DASD data set; a separate backup
data set is required for every DASD volume processed but that backup data set may contain
backups of many original DASD data sets. The backup will contain an image of:

e all tracks which are allocated to the selected data sets and VSAM clusters, according to the
DSCBs in the VTOC.

* an edited version of information from the VTOC and VVDS is stored at the beginning of the
backup, serving as an index of the data actually in the backup, and providing information for
allocation of output data sets.

¢ The VTOCIX and VVDS may be backed up as data sets, if they are selected by DSF control
statements. However, they are not required to be able to restore data sets from the backup, and
they are usually not included in the backup.

Since FDRDSF does not support selection of data sets from your catalogs (CATDSN=) and requires
that you know which volumes the desired data sets reside on, Innovation recommends that you use
FDRAPPL (Application Backup) to backup data sets selected from the system catalogs.

FDRDSF restores are considerably different from FDR restores:

¢ the data tracks of the selected data sets may be restored to a different physical location (cylinder
and head address) than the original tracks occupied. In other words, you do not have to be
concerned about the location of the output data set or the number of extents it is in.

e data sets and clusters may be renamed during restore.

« if an output data set (either the original data set name or the new name) already exists, and is
large enough, DSF will replace the contents of the existing data set and update its describing
information (VTOC and VVDS information). By default, DSF will restore an existing data set to
whatever volume it is currently cataloged.

* if an output data set does not exist, DSF will allocate it, automatically making it large enough to
hold the contents of the input data set. Usually DSF will also catalog the output data set as well
(if the output data set is already cataloged to another volume, DSF will not catalog it unless you
instruct it to do so). VSAM clusters must be cataloged when they are allocated, so a VSAM
allocation will fail if it is already cataloged (but you have an option to delete the existing cluster
and catalog the new one in its place).

¢ DSF usually restores data sets to the same device type they were backed up from (e.g., from a
3390 backup to a 3390). This is called a like device or physical restore. The size (number of
cylinders) on the original disk volume and the output volume is not important, as long as the
output has enough free space to hold the output data sets being allocated. In a like restore, the
original data tracks of the selected data sets are restored exactly as they were backed up (but
there is an option to reblock certain data set types).

CONTINUED . ..
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¢ DSF can also restore data sets to a different device type (such as a backup of a 3380 to an output
3390), with some restrictions. This is called an unlike device or logical restore since the data
records of the original data sets are usually reformatted to make better use of the track capacity
of the output disk.

¢ Qutput data sets may be directed to various output disk volumes. Data sets from one backup,
originally all on the same disk, can be restored to many output disks concurrently (reading the
backup only once). FDRDSF JCL must point to the backup data sets, but the output volumes
can be identified by JCL or by DSF control statements. You can also identify a list or group of
volumes as the target volume; DSF will find one with sufficient space for the data set.

¢ Multi-volume data sets can be restored, but only to the same number of volumes they originally
occupied when dumped. Multi-volume VSAM is handled, but only when restored to the original
device type.

¢ At the end of the restore, DSF will update the DSCB of the output data set and, for VSAM and
SMS-managed data sets, its VVDS entry, so that they properly describe the data that was
restored.

Program FDRCOPY performs disk-to-disk copies of selected data sets and VSAM clusters.
Essentially it does a FDRDSF backup and a restore all in the same step, without the requirement of
creating a backup data set, so all the notes on FDRDSF restore above apply. FDRCOPY is
described in Section 21.

However, FDRCOPY has the ability to select the input data sets from the MVS catalog. You can
specify a data set name, prefix, or data set name mask, and FDRCOPY will locate those data sets
in the MV S catalog and automatically identify and process the DASD volumes required. You do not
need to specify either the input or output disk volumes in the FDRCOPY JCL. You may skip the
catalog search and search specified DASD volumes directly, if you wish.

If you are also licensed for FDRREORG, FDRCOPY includes a function for high-speed
reorganization of PDSs (Partitioned Data Sets); this is also called PDS compression. The PDSs to
be reorganized can be selected by normal FDRCOPY selection, from MVS catalogs or volume
VTOCs.

FDRDSF and FDRCOPY can also dump, restore, and copy data tracks by their physical, absolute
track address. Ranges of tracks to be processed are identified by a starting and ending track
address (cylinder and head number). In this mode, the original tracks can be restored or copied only
to the original track addresses; you cannot restore to a new location on the output disk with absolute
track addresses.

FDRDSF has a function to print the contents of disk data tracks. The printout shows the physical
layout of each track, including each physical record and the hardware count field and key field (if
present) for each record. You may select the data tracks to print by data set name and/or by
absolute track.

CONTINUED ...
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SAR (Stand-Alone Restore) is an IPLable program which runs without an operating system, whose
main function is to restore FDR full-volume backup tapes at a time when you cannot execute normal
FDR because your MVS system cannot be IPLed. This could occur if disk volumes required for MVS
IPL (such as residence volumes, paging volumes, spooling volumes or library volumes) are

unavailable due to hardware or software problems. SAR can also be used to setup new data centers
by restoring backups of volumes prepared at another site. SAR is described in detail in Section 15.

There is an IPLable copy of SAR in the first file on every FDR distribution tape, but since that is a
labeled tape, five hardware IPL functions are required to bypass the labels and load the program.
Innovation recommends that you copy the SAR IPL text to an unlabeled tape or to one or more disk
volumes for quick IPL when required. Once loaded, SAR can restore multiple FDR backup tapes
without an additional IPL.

SAR can also create a full-volume backup of disk volumes on tape. This might be required to backup
a non-critical volume so that a critical volume can be restored in its place. Although this backup is
in normal FDR format (described earlier in this section), it does not contain formatted VVDS data,
so DSF cannot restore VSAM or SMS-managed data sets from a SAR backup.

SAR can also relabel a disk volume.

If you are also licensed for FDR InstantBackup, it enhances FDR, FDRDSF, and FDRCOPY to
provide the ability to take backups which are frozen at a given point-in-time. This works with almost
any disk subsystem. It allows you to capture a point-in-time image of an online disk to an offline disk,
effectively preserving the image of the online disk at that point-in-time. FDR InstantBackup can then
read the offline disk and create the required backups or copies, without relabeling the disk or
bringing it online. FDR InstantBackup for various hardware platforms is described in Sections 25-29.

CONTINUED ... .
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FAST COMPAKTOR (FASTCPK) is an optional FDR component which quickly reorganizes DASD
volumes, to maximize free space on a volume and reduce the number of extents in multi-extent data
sets. Program FDRCPK is described in Section 40.

By default, FAST COMPAKTOR will analyze the current layout of the volume and will move data
sets and data set extents on the volume to reduce multi-extent data sets and to gather free
(unallocated) tracks into one or two large extents. It attempts to meet these objectives with
minimum movement of data, so the COMPAKTIon of a volume usually takes under 3 minutes.

Although FAST COMPAKTOR is normally ordered as an option with the basic FDR components, it
is possible to license COMPAKTOR by itself.

COMPAKTOR also has an option to take a FDR full-volume backup, and then COMPAKT the
volume by restoring tracks from that backup. This is usually much more time-consuming than FAST
COMPAKTOR, but it does include an option to move or expand the VTOC during the restore.

As part of its normal operation, COMPAKTOR produces a map of the volume before and after the
COMPAKTion, along with some statistics (humber of free areas, size of free areas, etc.). The map
may also be produced without doing an actual COMPAKTIon. You can either map an online disk
volume, or map a FDR backup tape.

All of the functions of COMPAKTOR can be simulated so that you can evaluate the need to do the
real COMPAKTion and insure that the desired changes are being made. Simulation usually takes
only a few seconds.

If you are also licensed for FDR InstantBackup, and are executing FASTCPK on a volume in an IBM
RVA or StorageTek Iceberg/SVA with the Snapshot feature or a EMC Symmetrix with the
Timefinder feature, FASTCPK is enhanced to use hardware facilities of those systems to move data
tracks during the COMPAKTion. This greatly reduces the elapsed time. FDR InstantBackup for the
RVA/Iceberg/SVA and Symmetrix is described in Sections 25 and 26.
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ABR Program FDRABR (Automatic Backup Restore) automates the execution of FDR full-volume and
data set backups and restores for the purposes of:

* data availability - creating backup copies of DASD data sets to protect against physical or logical
loss.

* space management - identifying data sets which do not need to be on DASD (usually based on
the last date they were used) and moving them to backups, from which they can be automatically
recalled if needed. Data sets which will never be needed again can be scratched without
creating a backup.

» disaster recovery - creating backups from which all or part of your DASD data can be quickly
recreated at a disaster recovery site.

* This is accomplished by the use of several ABR functions, as described in the following:

ABR BACKUPS All the backup functions of ABR share these common characteristics:

* the backups are in standard full-volume (FDR) or data set (DSF) backup format, described in
Section 02.02. Data can be restored from ABR backups with FDR, FDRDSF, or ABR itself. SAR
can be used to restore from ABR full-volume backups.

e although ABR backups still require a separate backup data set for each DASD volume
processed, ABR will automatically stack multiple backup data sets on tape, creating multi-file
tapes, to make best use of today's high-capacity tape volumes (such as IBM Magstar and
StorageTek Redwood and 9840). If necessary, multiple output tape volumes are used. No
special JCL is required since ABR will handle the file creation internally.

* ABR backups to disk are also supported. ABR will automatically allocate the backup data sets
on the backup volumes you specify.

* the output devices (tape and/or disk) are specified in the ABR batch JCL. However, you only
need to identify the output device; ABR will automatically name and create every backup data
set and catalog it if required.

* You can specify in the JCL that two copies of each backup are to be created, even though the
input disk is read only once. This is often used to create one copy for onsite recovery and a
second for offsite storage for disaster recovery.

* |f multiple output devices are specified in the JCL, ABR will automatically use internal subtasking
to backup more than one DASD volume concurrently.
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ABR Volume Backups consist of full-volume and incremental backups which allow you to create
daily backups of your disk volumes, so that you can do anything from restoring individual data sets
to recreating entire volumes. However, you don't have to backup all the data every day. A daily
full-volume backup of each of your DASD volumes would be too time-consuming, so users who do
not have a product like ABR usually content themselves with weekend full-volume backups and
leave themselves open to a weeks worth of updates lost if a failure or disaster occurs late in the
week.

With ABR volume backups, you get the effect of daily full-volume backups without the elapsed time
associated with them. You must still do periodic full-volume backups (most users do them on
weekends, but you can schedule them to suit yourself; they don't even have to be weekly). On a
daily basis (or sometimes more than once a day), you do an ABR incremental backup which only
backs up the data sets which have changed or been created since the last backup of the volume,
plus the label track, VTOC, VTOCIX and VVDS. These incremental backups are accumulated and
are kept at least until the next full backup is executed.

If you have disk failures, or have to restore at a disaster site, ABR automates the restore process.
It locates the most recent full-volume backup (or an earlier one if you prefer) and all the incremental
backups that followed it. ABR then reads the most recently-created incremental, restoring the label
track, VTOC, VTOCIX, VVDS and any data sets on that backup. It then reads back through the
preceding incrementals and the full backup, restoring the most recent copy of each data set. The
result is a volume which looks exactly like the original volume did at the time of the last incremental.
All data sets are in their original locations, with the exact same allocation characteristics.

If you need to restore individual data sets, ABR tracks which full or incremental backup contains the
most recent backup of each data set. Restore is as simple as providing the data set name; ABR
will locate and dynamically allocate the proper backup and restore the data set; the restored data
set can be renamed and/or directed to a new volume, but by default it is restored to its original
volume with its original name. ABR has an option to track up to 13 previous backups for every data
set, allowing you to easily restore earlier versions. ABR data set restores follow the same rules as
DSF restores described in Section 02.02.

ABR volume backups do not use a data base for recording the backups. Information about backups
is stored in 4 places:

* every volume to be processed for ABR backups must have a special DSCB in the VTOC of the
volume, known as the "ABR Model DSCB". It is called a model because the data set has no
extents and occupies no tracks on the volume, similar to the model DSCB used with GDGs. The
DSCB itself is used for recording data about volume backups for that volume, such as the date
of the most recent backup. An ABR utility is used to create the ABR Model DSCB.

* the backup data sets created by ABR are cataloged in a standard MVS ICF catalog. They have
a standard name format starting with a specified high-level index (default is FDRABR) which is
usually assigned to a separate catalog, known as the ABR catalog.

¢ Information about the backups of individual data sets is stored in reserved fields of the Format 1
(F1) DSCB of each data set on disk.

« for data sets which have been scratched, so that their F1 DSCB is no longer available, ABR
records backup information in a special MVS ICF catalog entry, called the "scratch catalog”
entry, usually part of the ABR catalog.

During restore, ABR uses this information to construct a list of the backup data sets which must be
read. In most cases, it will dynamically allocate the restore backup data sets (on tape or disk) and
read them.

ABR volume backups are designed to allow you to recreate entire DASD volumes, or to restore
backup copies of individual data sets. Details on ABR volume backups is found in Section 50.

CONTINUED ...
- 02-9 -



FDRABR INTRODUCTION 02.04

02.04 CONTINUED

FDR
INSTANTBACKUP

FDRCLONE

ABR
APPLICATION
BACKUPS AND
RESTORES

If you are also licensed for FDR InstantBackup, it enhances FDRABR Volume Backups to provide
the ability to take backups which are frozen at a given point-in-time. This works with special facilities
available on some disk subsystems, namely Snapshot on the IBM RVA and StorageTek Iceberg and
SVA, and Timefinder on the EMC Symmetrix. It allows you to capture a point-in-time image of an

online disk to an offline disk, effectively capturing the image of the online disk at that point-in-time.

ABR can then read the offline disk and create the required backups or copies, without relabeling the
disk or bringing it online. ABR can also restore from the offline disk if necessary. FDR InstantBackup
for the RVA and Symmetrix is described in Sections 25 and 26.

Note that FDR InstantBackup may make it practical to do daily full-volume backups, since it moves
the actual creation of the backup tapes outside of the backup window. This will use more tape than
daily incrementals, but will greatly simplify restores and volume recovery.

If you are also licensed for FDRCLONE, you can use your regular ABR volume backups to recreate
your production data on a test system (such as a Y2K test system) or at a disaster/recovery site,
without restoring all of the data. On the test/recovery system, the program FDRCLONE marks the
volumes or data sets you select as "cloned" in the system catalogs, but does not restore them. The
first time that a batch job or TSO user references a cloned data set, it is restored from its most recent
volume backup. So, only the data actually used at the test/recovery site is restored, which may be
a fraction of your total data. The restores can be directed to new volumes, so you need to provide
only the disk resources required to hold the data which is actually used. Details are found in Section
50.70.

Your FDRCLONE license also includes FDRDRP (Disaster/Recovery Program), an ABR restore
utility which manages full-volume recoveries from ABR volume backups (incremental and full-
volume backups) by mounting each required backup tape as few times as possible, often only once
per tape. This is usually used at disaster/recovery sites. Details are found in Section 50.80.

ABR application backups (FDRAPPL), as their name implies, are designed to backup all the data
sets that relate to a given application, on whatever disk volumes they reside. Since application data
sets are usually cataloged, you can have ABR search the MVS catalogs for data sets matching one
or more hame masks, quickly and easily selecting the data sets and their cataloged volumes to be
processed.

Application backup will process all of the data sets selected on the volumes selected. Since ABR

always creates one backup data set per disk volume, it will automatically stack multiple backup files
on the output tape, depending on how many disk volumes were read. Usually a single tape is used
for output, creating one tape with all the selected data (a duplicate backup can be created).

Application backup does use a data base to record the data sets that were backed up. This data
base is called an Application Control File (ACF); it has the same format as the Archive Control File
described below. The ACF is very compact, recording several hundred data sets in a single track.

If data sets must be restored from an application backup, the information on their location is read
from the ACF to build a list of backup data sets to be dynamically allocated and read. You can select
the data sets to be restored, or simply restore the most recent copy of every data set in the ACF.

There are several ways of managing the ACF:

¢ you can create a new ACF every time that you execute application backup. It will contain only
the data sets which were backed up in that ABR run. Usually a copy of the ACF will also be
written to the backup tape, making the tape self-contained so that you can easily restore at a
disaster site.

¢ you can use a permanent ACF for each application. This will record all backup copies of each
data set which is part of the application. Usually you will need to backup and restore the ACF with
another facility (such as ABR incremental backup) so that you can restore the application at a
disaster site.

ABR Application backup provides for backup and restore of the data sets belonging to one
application. Section 52 describes this function in detail. You can license FDRAPPL separately
without licensing all of ABR.

CONTINUED ... .
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ABR Archive is used for space management, by moving data sets which are not currently required
to be online from expensive DASD to less expensive medium such as tape or DASD (in a highly
compressed format).

The DASD volumes to be processed by Archive must contain an ABR Model DSCB (described
under "ABR Volume Backups" in this section); Archive does not record anything in the ABR model,
but there is a flag enabling or disabling each volume for archiving. The data sets moved from DASD
by ABR Archive are recorded in an Archive Control File (ACF). The ACF is a DSORG=DA (direct
access) data set which can record several hundred such archived data sets in a single track. There
is usually one common ACF for all archived data sets.

You can specify various criteria for selecting the data sets to be archived, such as "not cataloged"
or "not used in the last 15 days". Different criteria can be specified for various data sets (by volume,
by data set name mask, or a combination).

A data set which has been archived can be marked as eligible for automatic recall ("auto-recall").
With auto-recall, the catalog entry for an archived data set is left in the MVS catalog, with a special
indicator that indicates that it was archived. When an archived data set is referenced by batch JCL,
dynamic allocation, or TSO, an ABR catalog locate exit detects the indicator and automatically
"recalls" the data set to disk before it is needed, so the use of archived data sets is transparent to
the job or user.

TSO users normally have the option of bypassing the recall, and have a choice of waiting for the
recall to complete (foreground) or doing the recall in a separate started task while they do other work
(background). TSO users may also add recall requests (and some other ABR requests such as
Archive) to a “remote queue” data set which is processed by a batch ABR job.

ABR Archive is often used to put one backup copy on disk and a second on tape. The disk backups
will be in a highly compressed format, taking much less room than the original, yet they can be
recalled quickly since no tape mount is required. Most installations expire the disk backup after a
short time (15-30) days and either delete it or move it to tape.

ABR Archive can be used to implement the IBM concept of Tape Mount Management (TMM) where
data sets which are normally on tape are directed to SMS-managed disk instead, and then moved
to tape using ABR. This allows many such data sets to be stacked on tape and uses far fewer tape
volumes.

ABR Archive is described in detail in Section 51.

ABR Superscratch operates exactly like ABR Archive, but it does not backup the selected data sets,
it simply deletes them. Superscratch can be used to delete data sets which you know will never be
needed again (such as temporary data sets). There is a separate flag in the ABR Model DSCB to
enable a volume for Superscratch.

ABR Archive and Superscratch is described in detail in Section 51.

Most functions of ABR can be run in simulation mode, allowing you to verify that the correct data will
be selected when run for real.

ABR includes several utility programs, FDRABRM for setting options on disk volumes, FDRABRCM
for maintaining the ABR catalog, FDRARCH for maintaining the Archive/Application Control File,
FDRTSEL for automatic movement of ABR backups, and FDRABRP for simple reporting. ABR also
includes FDREPORT (see below) for more sophisticated reporting.

CONTINUED ...
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FDREPORT FDREPORT is a sophisticated, flexible and high-performance reporting package which can report
on hundreds of characteristics of data sets or volumes in a format chosen by FDREPORT or
specified by the user. FDREPORT is included with ABR, but it can also be licensed separately.
FDREPORT is described in detail in Section 54.

FDREPORT takes its input from a variety of sources:

* MVS catalogs - a data set name mask can be specified to quickly search catalogs for the required
data sets

¢ VTOC of DASD volumes - information from the DSCBs of the data sets is extracted
¢ VVDS of DASD volumes - for VSAM clusters and SMS-managed data sets
e ABR backup information - for data sets processed by ABR volume backups

¢ Archive/Application Control File (ACF) - for archived data sets and those processed by
application backups

¢ DFSMShsm BCDS/MCDS data
¢ data recorded by previous FDREPORT executions

From the hundreds of different fields available, you can select a subset to be reported, and can
optionally specify the positioning of those fields in the report, although FDREPORT does most
of the formatting work for you. In addition to simple printed reports, FDREPORT can sort and
summarize the data selected. It can also generate control statements and/or JCL for other
utilities based on the data collected. Although most reports are based on individual data sets,
you can report on the state of entire DASD volumes (such as volume free space).

So that you can immediately begin benefiting from the power of FDREPORT, 50 pre-constructed

FDREPORT reports have been provided as part of the Innovation “Health Check”. These enable
you to report on the status of your entire DASD farm, on individual groups of data sets, and also to
check for various error conditions. You will find them in the JCL library on the FDR distribution tape;
member names begin with “HCHECK”, such as HCHECK?2.
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FDRREORG FDRREORG automates the reorganization of disk data sets which can benefit from this
reorganization, such as VSAM KSDS (keyed) clusters, partitioned data sets (PDSs) and IAM files.
IAM (Innovation Access Method) is a separately priced product from Innovation Data Processing;
IAM is a transparent performance-oriented alternative for VSAM KSDS and ESDS clusters.
FDRREORG is described in detail in Section 30.

FDRREORG control statements identify the data sets and/or volumes to be processed, and also
specify criteria for choosing the data sets to be reorganized. There is little benefit in reorganizing a
data set which has had little update activity, so you can specify in various ways the "degree" of
disorganization required to select a given data set.

For VSAM and IAM, FDRREORG creates a backup data set (using parameters you provide) and
copies the data to the backup and back again to the original data set to reorganize it. If you save
the backup data sets, FDRREORG can be used as a backup utility for VSAM and IAM; the
advantage over a utility such as IDCAMS is that many such data sets can be backed up with simple
control statements. The reorganized data sets are usually written back to the original volume, but
you can override the output volume, using FDRREORG to move VSAM and IAM to new volumes
while reorganizing them. Note that the FDRREORG backups are not in FDR format, they are simple
sequential copies of the data in each data set.

For PDSs, FDRREORG invokes a function of FDRCOPY to compress the PDS in place. This
function can also be executed directly under FDRCOPY if you are licensed for FDRREORG.
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This section documents many of the features and characteristics which are common to all or most
FDR components. The term “FDR” in this section refers to all the FDR components.

FDR supports all versions of MVS, including:
0S/390 all releases
ESA all releases
MVS/XA all releases

They are referred to collectively as MVS in this manual. All functions described in this manual will
work on all versions of MVS, except where a certain level of MVS is required for support of a
particular device type or data set type. If new versions of OS/390 require changes in FDR, those
changes will be available at or shortly after GA (General Availability) of the new OS/390 release.

FDR will run on a Sysplex, including a Parallel Sysplex, but does not use or require any Sysplex
services.

FDR supports all IBM disk types supported by the MVS versions listed above, including disks which
emulate one of the above, such as IBM RAMAC, EMC Symmetrix, and others.

Even though most currently marketed disk systems (from IBM and other vendors) use PC-style hard
disks to store data internally and may use a RAID format for recovery after disk errors, they always
emulate one or more of the standard disk types, usually 3390 or 3380.

FDR uses EXCP (Execute Channel Program) to read and write disks with its own CCWs and I/O
techniques. It does not use any other access method for disk access (FDRREORG does use VSAM
and IAM to read and write those types of data sets). During backups, FDR will usually read 1/2 of
a cylinder, or a whole cylinder, in one 1/O.

The original 3380s and 3390s came in several models with different capacities (number of
cylinders). Many of the PC-disk/RAID systems allow you to define 3390s or 3380s which have a
user-defined capacity different from those of the true disks. FDR supports all of these, and includes
the required support for special requirements of some of these systems.

FDR full-volume restores or copies must always be done to a disk of the same type as the original
(i.e., 3390 to 3390). You may restore/copy to a disk with the same capacity as the original, or a disk
with a larger capacity. In the latter case, the VTOC will be updated to reflect the larger size, the
DOS flag will be set in the VTOC to indicate that the volume free space is invalid, and a special
allocation will be done to force DADSM to recalculate the free space (this allocation is designed to
fail, so you can ignore allocation error message, IEC6141 RC=16, in the joblog of the FDR restore
job). If an indexed VTOC exists on such a volume, it will be disabled; you must execute the ICKDSF
utility to rebuild the indexed VTOC of the volume after the restore (BUILDIX function).

NOTE: The data set that FDR allocates to rebuild the free space has a name that starts with
“FDRABR.V”. If your installation has a data security system, then the user running the restore job
must be authorized to create this dsname.

Special procedures are required for an FDR restore to a smaller disk. However, COMPAKTOR can
restore FDR backups to a larger disk or smaller disk as long as all of the allocated disk space fits

on the output disk. COMPAKTOR will automatically update the volume free space and rebuild the
Indexed VTOC.

FDR data set restores and copies can be done to either the same device type (e.g., 3390 to 3390,
a like restore) or, in many cases, to a different device type (e.g., 3380 to 3390, an unlike restore).
The device capacity does not matter as long as there is enough room for the data sets being
restored. See Section 80 for more information on moving data between different DASD devices.
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FDR supports all current tape types supported by the MVS versions listed above, including:
IBM 3590 (Magstar) high-capacity cartridge drives
IBM 3490E cartridge drives
IBM 3480/3490 cartridge drives
IBM 3420/3422 round reel drives
StorageTek Redwood and Timberline cartridge drives
StorageTek 9840 cartridge drives
Other drives which emulate one of the above

Automated tape libraries from various vendors, including the IBM 3494/3495 tape libraries and
StorageTek Nearline silos, are supported. FDR also supports the IBM Virtual Tape Server (VTS),
StorageTek Virtual Storage Manager (VSM) and similar products from other vendors.

FDR may use BSAM (Basic Sequential Access Method) or EXCP (Execute Channel Program) to
read and write tapes (as well as backups on sequential disk data sets).

All cartridge drives (except some early 3480 drives) support hardware compression, originally
called IDRC (Improved Data Recording Capability). FDR supports tape hardware compression.
Compression must be requested on tape DD statements in FDR jobs (TRTCH=COMP) unless it is
the default in your installation. Since it increases the effective capacity of a cartridge, it is
recommended.

CONTINUED ...
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ERROR During backup and restore operations, FDR continually analyzes the processing and reports any
PROCESSING unusual conditions detected. Physical and logical errors are handled, including:

physical I/O errors reported by the disk hardware, such as data checks. FDR prints out details
on the error and on the 1/0 being executed. During backup, tracks which get I/O errors are not
written to the backup; during restore, the results are unpredictable. Depending on options, FDR
may accept a number of such errors before aborting the operation

physical 1/0 errors on the backup data set (disk or tape). FDR prints details of the error. For
tape, it will attempt to close the current tape and write the failed data to a new tape volume;
depending on the nature of the tape error, this may not be possible.

invalid disk track format, including non-standard or invalid Record 0 (R0) format. This usually
indicates a data track that does not meet IBM standards and cannot contain useful data so the
track will not be written to the backup.

incorrect count fields where the CCHH (cylinder and head number) in the count field of a record
does not match the physical CCHH of the data track. Since this is not necessarily an error (VM-
formatted volumes containing mini-disks may have this condition), the number of such tracks is
simply counted.

I/O errors in the VTOC, including physical errors and logical errors such as the wrong number of

DSCBs on a track. VTOC errors always terminate data set backups; for full-volume backups it
forces FDR to backup all physical tracks on the volume.

¢ |/O errors in the VVDS. The backup will continue but VSAM and SMS-managed data sets may

not be restorable.

On modern DASD volumes (especially RAID subsystems) and modern tape drives, physical 1/0
errors are rare. Most error recovery is done in the disk or tape control unit, and recovered errors
are never even presented to FDR.

VSE VOLUMES VSE (DOS) volumes are similar to MVS volumes, but may not follow all of the same rules. Any VSE
volume which can be mounted to MVS system can be dumped or restored with FDR or FDRDSF.
However, ABR functions should not be used.

CONTINUED ...
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VM VOLUMES FDR can dump and restore volumes belonging to a VM system, both from MVS systems running
as VM guests, and from independent MVS systems which can access the disk drives in use by VM.
There are several variations which you must be aware of:

if the volume was formatted by VM (such as VM residence, spool or paging volumes or volumes
containing CMS mini-disks), the volume will contain a dummy MVS VTOC on CYL 0 TRK 0 so
that it can be mounted on MVS systems. Since a MVS-formatted VTOC will never start at that
location, FDR recognizes that dummy VTOC and automatically dumps or restores all of the
physical tracks on the disk. Since there are no data sets in that VTOC, DSF can only do
ABSOLUTE TRACK ADDRESS operations on such volumes. An individual CMS formatted mini-
disk may be restored from an FDR or DSF full-volume backup if you know its extents on the
volume, but only to its original disk locations; DSF cannot be used to move CMS mini-disks.

- COMPAKTOR and ABR operations cannot be done on such disks.
- Other FDR functions can be done by an independent MVS system.

- FDR functions cannot be done by a MVS guest under VM since it cannot access the full
VM volume.

if the volume is defined as several mini-disks (with the first mini-disk starting at physical cylinder
0) and each is formatted as a MVS volume

- all FDR functions can be executed against each mini-disk by a MVS guest running
under VM. The MVS virtual machine must have each mini-disk defined as a device.

- from an independent MVS system, MVS will see only the first mini-disk on the physical
volume (it is possible to use DSF physical track processing to include the additional
mini-disks, but this is not recommended).

if the volume is defined as MVS mini-disks, but the first mini-disk starts on physical cylinder 1 or
later,

- an independent MVS system will treat it as a VM-formatted volume and backup/restore
all physical tracks

- for a MVS guest under VM, each mini-disk should be defined to the MVS system so it
can be processed normally.

If the volume is defined as a full-volume MVS-formatted disk, it can be processed normally from
either a MVS guest (where the disk device must be dedicated/attached or defined as a full-
volume mini-disk) or from an independent MVS system.

Stand Alone Restore (SAR) has the ability to do backups and restores on any VM virtual machine
without an operating system. You must IPL SAR on a virtual machine just like you IPL CMS or MVS.
SAR can process individual mini-disks (OS or CMS formatted) if they are defined to the virtual
machine, and can be used to move a mini-disk to another of the same size (SAR absolute track
operations are used for CMS mini-disks). See Section 15 for details.

CONTINUED ...
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If a full-volume RESTORE or COPY changes the volume serial of the output volume or changes the
location of the VTOC or Indexed VTOC, FDR will automatically update the proper MVS control
blocks and pointers with the new information, on the MVS system it was executed on. If the new
volume serial duplicates the serial of another online volume, the output disk will be placed offline and
a warning message issued to the MVS operator.

WARNING: If a full-volume RESTORE or COPY is done on a disk shared with another MVS
system (shared DASD), it is safest to VARY the volume offline to all other systems before the
restore/copy. After the restore is completed, the MOUNT command can be issued on other
systems to make it available again. If FDR changes the volser or VTOC/VTOCIX location on
a shared disk, a warning will be issued to the operator since the volume will not be usable on
other systems until this is done.

If an FDR backup is executed for a disk connected to a control unit with cache, FDR will use a
technique which will minimize the impact of the backup on the cache. Normally, all the tracks read
by an application are retained in cache. Since FDR reads many tracks and does not need to read
them again, this may displace other tracks needed by other applications, impacting their
performance. FDR instead uses a technique called "inhibit cache loading" which will not retain the
tracks read in cache; however, if required tracks are already in cache they will be read from cache
and left there. So, tracks currently in the cache belonging to this volume and other volumes will not
be disturbed.

Some disk subsystems always read data into cache before sending it to the channel. On those,
“Inhibit cache loading” usually means that the track is discarded from cache as soon as it is read,
which provides the same result.

For restores, normal cache management occurs. If volumes are enabled for DASD FAST WRITE,
tracks are written by FDR go into cache and NVS (Non-Volatile Storage) and will be written to the
physical disk when the control unit has an opportunity. For small restores, DASD FAST WRITE will
speed up the restore, since it doesn’t have to wait for the physical disk. For large restores, the
capacity of the cache/NVS is usually exceeded, so the performance benefit is minimal. However,
for certain disk types (such as some IBM RAMAC models) DASD FAST WRITE is used by the
control unit to circumvent some write performance limitations on RAID disks (the "RAID Write
Penalty").

FDR supports backup and restore of all types of data sets which can reside on disk on supported
MVS systems, including:
¢ Physical Sequential (PS)
* Partitioned (PDS)
* Direct Access (DA)
e ICF VSAM (ESDS, KSDS, RRDS, VRRDS, Linear, Alternate Indexes)
* DB2 data files and catalogs
* |AM (Innovation Access Method) — an alternate to VSAM KSDS and ESDS
* PDSE — an alternate to PDSs
* Physical Sequential Extended (PSE) — extended format PS data sets on SMS volumes (may be
striped and/or compressed)
* Extended Format KSDS VSAM — on SMS volumes, may be compressed and may exceed 4GB
in size
* Hierarchical File System (HFS) — used with UNIX System Services (Open Edition). FDR can
backup/restore entire HFS data sets but not individual files within the HFS data set.

See Section 80 for details on the FDR support for these various data set types.

OAM, the Object Access Method, stores of collections of data called "objects" (such as scanned
images). OAM files may exist on DASD or on optical storage disks. OAM files on DASD are DB2
files, which are supported by FDR. OAM files on optical disks do not look like traditional DASD, and
are accessible only through OAM facilities. Since optical files are WORM (Write-Once, Read-Many)
they are never updated; OAM provides for creating a one-time backup of optical files on other optical
disks.

CONTINUED ... .
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FDR supports backup and restore of volumes and data sets that are under the control of System
Managed Storage (SMS). This includes those data sets which must be SMS-managed, such as
extended format sequential data sets and KSDS clusters. See Section 70 for the special
considerations in using FDR, DSF and ABR with SMS volumes.

FDR backups and restores are primarily /O bound, meaning that they use very little CPU time
unless you use FDR software compression. Performance of FDR operations is limited primarily by
the I/O capacity of the tapes and disk and of the channel paths connecting them to the CPU,;
performance may also be affected if multiple FDR operations or other applications are using the
same channel paths or control units. Many factors affect performance, so it is difficult to make
predictions about the performance you can achieve.

When trying to improve performance of FDR or any I/O bound application, tuning is usually a
process of moving from one bottleneck to another. As you make changes to reduce one limitation,
another becomes the new limiting factor.

CHANNELS: your disks and tapes may be connected by parallel channels (also called bus and tag
channels) which transfer data at a maximum rate of 4.5MB/sec, by serial ESCON channels which
transfer at up to 17MB/sec (3490E drives on ESCON channels are limited to 9MB/sec) or by serial
fiber FICON channels at 100MB/sec. Obviously, if your tape and disk control units support ESCON
or FICON, these channels are desirable. ESCON/FICON speeds are usually faster than that of the
disks and tapes themselves, so the channel is rarely a bottleneck. However, your channel
configuration, especially if it includes channel directors, may limit concurrent transfers.

CONTROL UNITS: a control unit is required to access an I/O device; some control units are
separate (e.g., IBM 3990) and some are integrated (e.g., EMC Symmetrix). A control unit can
control from 1 to 256 devices; the fewer devices behind a given control unit, the better performance
will be when doing concurrent operations.

The control unit may connect to a CPU over multiple channels. Most disk control units can do
concurrent data transfers over each channel connection allowing you to concurrently access as
many disks are you have channels to the control unit. Most tape control units can do only one
channel data transfer at a time, despite multiple channel connections, which limits the ability to do
concurrent operations. Many tape subsystems have multiple control units allowing several
concurrent transfers. Some StorageTek cartridge systems have a control unit per tape drive to
improve performance.

DISK PERFORMANCE: When data required by FDR must be read from the physical disk (not in
cache), performance is limited by the speed of that disk. For example, physical 3390 disks transfer
at a maximum of 4.2MB/sec. However, transfer rates from systems which emulate 3380s and 3390s
(e.g., IBM RAMAC and EMC Symmetrix) may be much higher. When required data is already in
cache, it is usually transferred at channel speeds (e.g., 17MB/sec for ESCON). If your disk is
capable of HSDM, you can reduce the data transfer time up to 60% (see Section 80.33).

TAPE PERFORMANCE: tape transfer rates are limited by the physical tape drives. IBM 3480s and
3490Es transfer at 3.0MB/sec; hardware compression (IDRC) typically gets 50% compression,
which increases the effective rate to 6MB/sec. However, only one 3480/3490E drive can be actively
transferring data for each tape control unit. IBM 3590 Magstars can transfer at 9MB/sec, and their
hardware compression typically gets 70% which makes their effective rate about 22MB/sec (which
may really be 17MB/sec due to ESCON channel limitations).

CONTINUED ...
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OUR RECOMMENDATIONS: it is difficult to predict what sort of performance you will get, but here
are some guidelines. Most customers want to complete their backups in the minimum possible time;
this is usually accomplished by running multiple backups concurrently (either as multiple jobs, or
using the internal subtasking options of FDR and ABR).

If possible, concurrently backup disks which are on separate disk control units, or at least don’t
backup more disks from a given control unit than there are channel connections.

If possible, backup to tape drives which are on separate tape control units, on separate channels. If
necessary, you can direct up to 3 backups through the same control unit (with some degradation)
but more than 3 will seriously degrade all the backups. Use tape hardware compression (e.g., IDRC)
if available. You may want to use FDR software compression (COMPRESS= operand) on parallel
channels (to improve the effective rate of the channels) but do not use software compression on
ESCON or FICON channels.

On 3480/3490 tape drives, you may want to allocate 2 output drives to each backup, using a JCL
parameter such as UNIT=(3480,2) to eliminate the time required to rewind and unload the last tape
and mount a new one (this can take over 1 minute). On 3490E and 3590 drives, this is not a problem
since the tape is already rewound when full. If available, Automatic Cartridge Loaders (ACLs)
should be set to “system” mode and loaded with scratch tapes so that no operator intervention is
required between tapes.

This table shows the maximum number of tape volumes required to hold a full-volume backup of
disks of various capacities, assuming that the disks are full. These calculations are based on the
compressed capacity of each tape type assuming an average hardware compression of 50%.
Your results will vary depending on the compression results of your data and the amount of data to
be backed up.

Disk type and 3480 volumes 3490E standard 3490E enhanced StorageTek

model (400MB) volumes (800MB) volumes (double EEtape
length, 1.6GB) (guadruple length,
3.2GB
3390-9 (8.5GB) 22 11 5 3
3390-3 (2.8GB) 7 4 2 1
3380-K (1.8 GB) 5 3 2 1
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High-capacity cartridges can hold the backup of many disk volumes. This table shows the
approximate number of backups which will fit on these cartridges, assuming an average hardware
compression of 70%.

Disk type and IBM Magstar IBM Magstar IBM Magstar StorageTek StorageTek
model 3590 3590E standard 3590E 9840 Redwood (30
stantdard volume volume (60 GB) enhanced (80 GB) GB)*
(30 GB) volume
(120 GB)
3390-9 (8.5GB) 3 7 14 9 3*
3390-3 (2.8 GB) 10 21 42 28 10*

* based on a 10GB (uncompressed) Redwood cartridge. StorageTek Redwood also supports
cartridges with uncompressed capacities of 30GB and 50GB, so multiply the numbers above by 3
or 5 if they are used.
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Program FDR (Fast Dump Restore) provides full-volume backups and restores, as well as full-
volume disk-to-disk copies.

FDR backups operate on one DASD volume at a time, writing the full-volume backup to a tape or
DASD data set; a separate backup data set is required for each DASD volume processed.

The FDR execution JCL specifies the DASD volumes to backup, and the backup data set for each.
The backup will contain an image of:

o the label track (Cylinder 0 Track 0), including IPL text for IPLable volumes
e the VTOC tracks

o the VTOCIX (Indexed VTOC) tracks

o the VVDS tracks if one is present (VSAM clusters and SMS data sets).

o all tracks which are allocated to other data sets and VSAM clusters, determined by analyzing
the DSCBs (Data Set Control Blocks) in the VTOC. Tracks that are not currently allocated to any
data set will not be backed up

e an edited version of information from the VTOC and VVDS is also stored at the beginning of the
backup, serving as an index of the data actually in the backup, and providing information for
allocation of output data sets during data set restores.

¢ some information contained only the catalog entry for the data sets being backed up will also be
included in the backup. This currently includes PATH definitions for the alternate indexes (AIXs)
of ICF VSAM clusters and the aliases of ICF VSAM user catalogs. Other catalog-only
information, such as OWNERID, is not backed up and so will not be recreated during a data set
restore.

FDR can optionally create two backup data sets concurrently, while reading the input disk volume
only once. FDR can also optionally backup several disk volumes concurrently, using internal
subtasking, as long as the backups are directed to separate devices.

Note: a common format is used for all backups in the FDR DASD Management System, include
FDR, DSF, ABR and SAR (see notes below on data set backups); this means that FDR and
FDRDSF can restore from tapes created by FDRABR, and vice versa. Actually, the FDR format has
been modified several times since its initial release as support for new disk devices was added
and performance improvements were made. Although newer formats may not be restorable by
older releases of FDR, the current FDR can always restore older backups and is capable of
producing backups which can be read by older releases.

WARNING: FDR format backups cannot be copied by standard copy utilities, such as
IEBGENER. FDR includes a utility, FDRTCOPY, which is used to copy FDR backups.
FDRTCOPY is documented in Section 60.
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FDR restores a physical image of a disk from an FDR full-volume backup file. The DASD volume
receiving the restore must be the same device type (e.g., 3390), but not necessarily the same size
(number of cylinders) as the volume that was dumped. All the tracks in the backup data set will be
restored to their original locations (cylinder and head address). Every restored track will look exactly
like it did when dumped; data sets are not reorganized, reblocked or changed in any other way.

The output disk volume will usually become an exact image of the original disk including its volume
serial, but you can optionally retain the volume serial of the output disk, and can rename key data
sets (such as the VTOCIX and ABR Model DSCB) during the restore.

If the restore results in a volume with a volume serial which duplicates another online volume (e.g.,
when the original volume is still online), FDR will place the output volume offline. You must relabel
one or the other volume before the next IPL, so a reminder message is sent to the operator's
console.

WARNING: if the volume serial of the output volume is retained, any VSAM clusters on the
volume will not be usable until the volume is renamed to its original serial. SMS-managed
volumes are always renamed to the original volser from the backup when restored.

FDR allows you to copy one disk volume to another disk volume of the same type. Essentially this
does a backup and restore all in the same job, so all considerations for restore apply. No backup
data set is required, but you can optionally create a FDR backup during the copy operation.

If you are also licensed for FDR InstantBackup, it enhances FDR to provide the ability to take
backups which are frozen at a given point-in-time. This works with almost any disk subsystem. It
allows you to capture a point-in-time image of an online disk to an offline disk, effectively preserving
the image of the online disk at that point-in-time. FDR InstantBackup can then read the offline disk
and create the required backups or copies, without relabeling the disk or bringing it online. FDR
InstantBackup for various hardware platforms is described in Sections 25-29.

FDR InstantBackup also enables support for the HSDM (High Speed Data Mover) feature available
on some disk subsystems. HSDM allows FDR to backup and restore data in an internal compressed
format. If your disk subsystem includes HSDM, you can invoke HSDM support by adding the
DCT=YES operand on DUMP statements. See Section 80.33 for details.
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10.02 FDR PROCESSING OPTIONS AND REQUIREMENTS

DISK BACKUP
OPTIONS

DISK RESTORE
OPTIONS

FDR has three backup processing modes in a single FDR jobstep: dump one disk volume, dump up
to thirty-nine disk volumes serially, or dump up to thirty-nine disk volumes to up to nine tape drives
concurrently.

A. SINGLE VOLUME MODE

Dump the single disk volume referred to by the DISKx DD statement to the tape referred to by
the TAPEx DD statement. This is the default mode of FDR when a single DISKx/TAPEX pair is
provided in the JCL.

B. SERIAL MODE

Sequentially (one at a time) dump all the disk volumes referred to by DISKx DD statements to
the tapes referred to by the corresponding TAPEx DD statements; backups are done in the
order that the DISKx DDs appear in the JCL. Serial Mode is also the default when multiple
DISKx/TAPEX pairs are provided.

C. ATTACH MODE

Concurrently dump the disk volumes referred to by the DISKx DD statements to the tapes
referred to by the corresponding TAPEx DD statements. To invoke Attach Mode, you must
specify the ATTACH or MAXTASKS= operand on the DUMP statement, or PARM=A on the
EXEC JCL statement.

Although there may be up to thirty-nine TAPEx/DISKXx pairs, the TAPEx DDs must not specify
more than nine unique tape units. The TAPEx DDs may include UNIT=AFF or VOL=REF to use
the same drive for multiple backups or to place multiple backup files on the same tape volume;
the number of unique units determines the number of concurrent DUMPs unless limited by
MAXTASKS=..

FDR will serialize the backup of any disk volumes whose TAPEx DDs point to the same tape
unit.

When FDR is restoring a backup to a volume with the same volume serial as the original, e.g.,
restoring volume ABC123 to a disk with volser ABC123, the volume is simply restored and the
contents of the volume are replaced with data from the backup. This is often the case when
restoring a volume back to its previous contents, overlaying the current contents of the volume.

But when the output volume for a restore currently has a different volume serial from the serial of
the disk in the FDR backup data set, FDR has two options:

A. RESTORE THE INPUT VOLUME SERIAL TO THE RECEIVING VOLUME

To change the Volume Serial Number of the output disk to match the serial of the disk that is on
the backup tape, use the value PARM=R on the EXEC JCL statement, or specify
CPYVOLID=YES on the RESTORE command.

B. RESTORE RETAINING THE VOLUME LABEL OF THE RECEIVING VOLUME

To retain the Volume Serial Number of the output disk, use the value PARM=N on the EXEC
JCL statement, or specify CPYVOLID=NO on the RESTORE command or use a RESTORE
command with the CPYVOLID operand omitted. If you intend to eventually relabel this volume
back to the original serial number of the restored volume, you should also specify
VOLRESET=NO, but if you intend to use the restore data on the output volume’s serial, specify
VOLRESET=YES.

If multiple restores are requested (multiple TAPEXx/DISKXx pairs), the restores are done serially in the
order that the TAPEx DDs appear in the JCL unless MAXTASKS= is specified to request multiple
concurrent restores. Similar to backup, FDR will recognize if certain TAPEx DD statements point to
the same tape unit and will serialize restores from that unit.
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FDR can copy up to thirty-nine disk volumes to new disk volumes directly without creating a backup,
in one FDR jobstep. FDR will copy the volume specified by the DISKx DD statement to the disk
volume specified by the matching TAPEx DD statement. As with a FDR RESTORE the label of the
volume being copied to may be retained or changed. The duplicate TAPExx DD statement is
supported and will result in a backup being taken of the volume in addition to the copy.

For backups specifying RTC=YES or DCT=YES, FDR requires:

¢ About 500K of storage below the 16MB line for programs and control blocks.

¢ About 2MB (2048K) of above-the-line storage for each concurrent backup.

* If COMPRESS-= is specified, about 100K of below-the-line storage for each concurrent backup.
For backups specifying neither RTC=YES nor DCT=YES, FDR requires

¢ About 500K of storage below the 16MB line for programs and control blocks.
e About 1MB (1024K) of below-the-16MB-line storage for each concurrent backup.

* If COMPRESS-= is specified, an additional 1M of below-the-line storage for each concurrent
backup (total 2MB per backup).

In single volume and serial backup mode, FDR executes only one backup task. If ATTACH is
specified, FDR will do up to 9 concurrent backups, limited by the number of TAPEx/DISKx DD
statement pairs in the step JCL.

For example:

1 backup (or serial backups) without RTC/DCT — 1500K below the line

3 concurrent backups without RTC/DCT — 3500K below the line

3 concurrent backups with RTC or DCT — 500K below the line, 6MB above the line.

An FDR full-volume restore requires about 300MB of below-the-line storage for each concurrent
restore.

FDR always uses the exact memory it requires for a given function, no matter what REGION= value
is specified. So, if the region is too small, FDR will fail; if it is too large, FDR will not use the excess
so a large region has no negative impact. For this reason, you may want to specify REGION=0M in
FDR JCL to request the largest available region. Alternately, you can specify REGION=xxM (xx
greater than 16) to get the largest available region and the specified amount of above-the-line
region; the default above-the-line region is 32M unless your installation has changed it.

FDR can be instructed to compress the data on the sequential backup file using Innovation's own
proprietary software compression algorithm.

Itis not recommended for backups to tape attached by ESCON or FICON channels because of the
speed of the channel. Software compression will be ignored for backups created with the HSDM disk
hardware option (DCT=YES) since the data is pre-compressed.

NOTE: FDR restore, including SAR, will automatically recognize a compressed backup file
during a restore operation. No special option is required to restore a compressed backup.

FDR has an option to create a duplicate or second copy of the backup tape during dump processing.
When several volumes are dumped duplicate backup files may be made for one or more of the disks
regardless of the others.

While dumping a disk to a TAPEx DD statement, the duplicate backup will be written to the TAPExx
DD statement (same “x” value twice) if it is present. You may have TAPExx DDs for some TAPEx
DDs and not for others in the same step.

Memory requirements do not increase with the use of the duplicate tape option.
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FDR supports the ExXHPDM (High Performance Data Mover) software product from StorageTek.
ExHPDM takes multiple concurrent tape outputs (such as FDR backup TAPEx or TAPExx DD
statements) and directs them to a smaller number of tape drives, interleaving the data in a single
tape file. ExXHPDM is invoked by adding the SUBSYS= operand to the TAPE DD statements. See
Section 80.33 for more details.

Complete details on the security options of the FDR system are found in Section 80.15 "Security".

WARNING: by default no security checks are done for FDR operations, with the exception of
a few checks done by operating system components. In general there is no security for FDR
operations unless you enable FDR security checking via the ALLCALL option in the FDR
Global Option Table as described in Section 90.12 “Security Options”.

If your security system is RACF, or another security system that supports the SAF (Security
Authorization Facility) interface such as ACF2 or TOP SECRET, you can enable the ALLCALL
option. For FDR this results in these security checks:

o for DUMP, FDR will check to see if your userid has at least READ authority to the entire input
volume; under RACF this means that you are authorized to the input volume serial under the
DASDVOL security class (other security systems have similar ways of defining volume
authority). If you do have this volume authority, no additional checks are done on that input
volume. If you do not have volume authority or the input volume is not protected by your
security system, then FDR will check if you have at least READ authority under the DATASET
security class to every data set being backed up. If you don’t have authority to the entire volume
or authority to every data set on the volume, the backup is terminated.

o for RESTORE, FDR will check to see if your userid has UPDATE authority to the entire output
volume under the DASDVOL class. If not, the restore is terminated. But if the output volume
is not protected by your security system, the restore will be done with no additional security
checks. For this reason, Innovation recommends defining volume-level security rules to control
full-volume restores.

o for COPY, FDR will do the DUMP checks above on input volumes and the RESTORE checks
above on output volumes.

CONTINUED ...
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You can request, via the DSNENQ= operand, that each data set being dumped or copied be tested
to see if itis in use. A data set is considered in use if any job or TSO user has a DD statement or
dynamic allocation for that data set name.

In-use data sets are tested by doing an exclusive ENQ with a major name of SYSDSN and a minor
name of the data set name itself, for each data set found in the VTOC of the input disk; this resource
will be enqueued by any other task allocating the data set so our ENQ will fail if it is in use. Note that
FDR cannot tell if the data set is being used for input or output by the other task. It also cannot tell
what volume an active data set is on, so FDR will think a data set on one volume is active even if a
data set by the same name on another volume is really the active one; these are MVS limitations.

If you have requested data set ENQs, any data set that is in use will cause a FDR158 warning
message to be printed; this will set the job error flag and will cause a U0888 abend when the step is
complete (see “Step Termination” below). If you don’t want in-use data sets to be considered an
error, specify the ENQERR=NO operand; this prints the FDR158 message without setting the error
flag.

Optionally you can request that inactive data sets be enqueued to FDR during the backup, to insure
that no other job or TSO user can access the data set until the backup is done.

In-use data sets will still be dumped or copied, since this is a full-volume operation, but you must be
aware that the backups of data sets which are being updated during the backup may be unusable,
depending on the nature and format of the data.

The DSNENQ-= operand has 4 possible values:

USE -- data sets will be enqueued for the duration of the backup or copy from this disk volume.
For data sets that are active, a FDR158 warning message is issued and the data set is not
enqueued. This is the most frequently used option.

TEST -- data sets will only be tested to see if they are enqueued to another task at the time that
the backup or copy from this volume starts. For data sets that are active, a FDR158 warning
message is issued. The data set will not be enqueued and other tasks may enqueue it and
possibly update it while the dump is proceeding.

HAVE -- The data sets will be enqueued for the duration of the dump. If a data set is in use, the
MVS operator must interact with FDR to decide how to proceed; a message (FDRW27) is
issued to the MVS console, and the operator can respond:

WAIT - wait for the data set to become available; if it is not eventually dequeued, the FDR
job may time out, so the operator must not reply WAIT for data sets in use by long-
running jobs or tasks such as transaction processing systems like CICS.

NOWAIT - do not enqueue the data set. The FDR158 warning message is issued.
RETRY - try the enqueue again. If it fails again, the FDRW27 message is reissued.
NONE -- No data set ENQ will be issued. This is the default.
NOTE: If a data set name appears in a DD statement with DISP=SHR within the FDR job (not

necessarily in the FDR step, FDR will change the scheduler enqueue for the data set to EXCLUSIVE
(DISP=0LD). The data set may be unavailable to other tasks until the FDR job ends.

CAUTION: This option should not be used on shared DASD unless a cross-system enqueue
facility such as GRS or MIM is available and the SYSDSN QNAME is broadcast across
systems. Without this capability, FDR can only determine what data sets are active on the
system FDR is running on.

There is no option to ENQ data sets during a full-volume restore.

Use DSNENQ-= to prevent other tasks from updating (or reading) data sets being dumped. Member
ENQ in the FDR ICL (Installation Control Library) has more information on data set ENQs.

If HFS=QUIESCE is specified, special processing is done for HFS data sets (Hierarchical File
System, used by OS/390 Unix System Services, USS). If the SYSDSN ENQ cannot be acquired,
this may mean that the file system is mounted to USS, so FDR will attempt to quiesce the file system
during the backup. Details on the quiesce function are found in Section 80.11.
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FDR also supports, via the ENQ= operand, an ENQ on the VTOC of every volume being dumped,
restored, or copied. For shared DASD, it can also invoke a hardware RESERVE on the volume
during the FDR operation.

The VTOC is protected by an ENQ with major name SYSVTOC and a minor name of the volume
serial. This ENQ is held by any task doing updates to the VTOC, including allocation of new data
sets, extension of data sets to new extents, and scratching of existing data sets. This ENQ is
normally short duration, just for the few seconds necessary to update the VTOC, so if the ENQ is
currently held by another task, FDR will wait for it to be released.

The SYSVTOC ENQ does not prevent access to existing data sets on the volume; it only insures
that no other task is updating the VTOC while FDR is processing it. VTOC changes during a backup
or copy could result in an invalid backup.

For disks shared with another MVS system or LPAR, ENQ=RESERVE requests that, in addition to
the ENQ described above, a hardware RESERVE is done on the volume. RESERVE will prevent
any system from reading or writing data on the volume, except for the system that FDR is running
on, where only the ENQ protection applies. If you have a cross-CPU ENQ facility, such as GRS or
MIM, you may be able to convert the RESERVE into a cross-CPU SYSVTOC ENQ and allow
access to the volume during the operation (lookup SYSVTOC in the documentation for your
product).

Use ENQ-= to prevent other tasks from making changes to the VTOC during the backup or restore.
For FDR backups and copies, since they do not modify the input disk volume, DSNENQ= (above)
is usually more important than ENQ=. Member ENQ in the FDR ICL (Installation Control Library)
has more information on VTOC ENQs

If no errors occur during the execution of FDR, the FDR jobstep will end with condition code 0 (zero).

If errors do occur, they are generally indicated by a error message; occasionally they are indicated
only by a user ABEND (Uxxxx). Depending on the nature of the error, the step may end one of
several ways:

e Some errors are critical. The jobstep ends immediately with a user ABEND.

e Some errors are critical only to a particular operation. For example, during a backup, some
errors cause the backup of a particular disk to terminate immediately, but FDR may continue and
attempt to backup other disks requested in the same step.

* Some errors are non-critical and the messages are warnings only. FDR will complete the
current operation.

For the last 2 conditions above, a flag is set indicating that a non-terminating error occurred. At step
termination, it tests the flag; if it is on, the step will terminate with a U0888 abend to call your
attention to the errors. Remember that a U0888 indicates that some or all of the functions you
requested did complete but you must examine the error messages to determine the impact of the
errors.

If you prefer not to get a U0888 abend on a non-terminating error, the FDRCC option in the FDR
Global Option Table can change it to a non-zero return code of your choice (see Section 90).

CONTINUED ...
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TAPE VTOC  Utility program FDRABRP, the ABR report program, is distributed to customers who are licensed
LISTING only for FDR. Even if ABR is not licensed, you can still execute the FDRABRP “PRINT TVTOC”

function. PRINT TVTOC (Tape VTOC) will list information about all of the data sets on a FDR, DSF,
ABR or SAR backup (tape or disk); this can be useful when locating backups or pre-allocating data
sets. This listing can be in IEHLIST LISTVTOC format or ABR VTOC format; for ICF VSAM clusters,
a simulated IDCAMS LISTCAT report can also be produced. PRINT TVTOC requires only the
control data (extracted VTOC and VVDS records) recorded at the very beginning of the backup, so
it takes only a few seconds. Details can be found in Sections 53.02 (FDRABRP JCL), 53.09 (PRINT
TVTOC command), and 53.10 (Example). Other functions of FDRABRP are disabled for non-ABR
customers.

FDREPORT, the FDR generalized reporting program, is also capable of reporting on the DASD data
sets in a FDR backup data set. FDREPORT allows you to report on hundreds of attributes of those
data sets in a format you specify. FDREPORT is not included with FDR-only licenses, but if you are
licensed for ABR, or you have licensed FDREPORT as a separate product, it can be used on
backups created by all FDR components.
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FDR JCL REQUIREMENTS

To execute FDR, the following JCL statements are required.

If FDR is not in the system linklist, specifies the program library in which FDR resides. The library
must be APF authorized.

Specifies the program name (PGM=FDR), region requirement (REGION=, see Section 10.02), and
optional PARM= operand. The PARM options are a shortcut way of specifying the FDR operation
to be performed; PARM values are:

1. no PARM -- FDR will process as specified by the DUMP, RESTORE or COPY command in the
SYSIN data set. If there is no PARM field and no SYSIN data set, FDR will act as if PARM=D was
specified; however, there is an option in the FDR Global Option Table to cause a failure if no
PARM and no SYSIN are present, to avoid unintentional backups.

2. PARM=D -- FDR will dump all disks for which a pair of DISKx, TAPEx DD statements appear.
Dumping will occur sequentially, in DISK DD statement order. This is the Single Disk Mode or
Serial Mode described in Section 10.02.

3. PARM=A -- FDR will dump concurrently all disks for which a triplet of DISKx, TAPEx, SYSPRINx
DD statements appear. This is the same as ATTACH option on the DUMP statement (Section
10.04). FDR will serialize dumps to TAPEx DD cards that specify the same tape drive. A
maximum of thirty TAPEx DDs may be specified but they may not point to more than 9 unique
tape units. This is the Attach Mode described in Section 10.02.

4. PARM=R -- FDR will restore all DISKx and TAPEX pairs, copying the volume serial from the
backup.

5. PARM=N -- FDR will restore all DISKx and TAPEX pairs, retaining the volume serial of the output
volume.

The PARM field may also contain an FDR DUMP, RESTORE, or COPY statement, for example,
PARM="'DUMP TYPE=FDR,DSNENQ=USE"

It will be processed as if read from SYSIN; no SYSIN DD is required.

If FDR is invoked from another program, you can pass control statements using IBM's convention
for passing data from the PARM field; contact Innovation for assistance if you wish to do this.

Specifies the output message data set. It must be present and is usually a SYSOUT data set but it
may be assigned to disk or tape. DCB characteristics are RECFM=FBA and LRECL=121; the
blocksize will default to 1210 on disk or tape.

Specifies the output data set for messages related to the matching DISKx when the ATTACH option,
MAXTASKS= option or COPY statement is used (see SYSPRINT for details). Must be present if
PARM=A, ATTACH, MAXTASKS= or COPY is used but it is not used without them. It is usually a
SYSOUT data set but if is it assigned to a data set on tape or disk, this DD must specify DISP=MOD.

(Optional) if present, FDR will write one-line messages for each volume dumped or restored, giving
result codes, elapsed time, and byte counts. Usually a SYSOUT data set. For backups, FDRSUMM
is used only if RTC=YES or DCT=YES is specified on the DUMP statement.

Specifies the abend data set. Usually a SYSOUT data set. A SYSUDUMP DD statement should
always be included to assist in error diagnosis. If you have the ABEND-AID product from
COMPUWARE also include the following so that a fully-formatted dump is produced:

//ABNLIGNR DD DUMMY
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DISKx DD
STATEMENT

For DUMP or COPY, specifies the input disk volume. For RESTORE, specifies the disk volume
whose contents will be replaced.

The format will be:

//DISK1 DD UNIT=unitname,VOL=SER=volser,DISP=0LD

"unithame" is either a generic name, such as 3390, or an esoteric name assigned during your /O
configuration, such as DISK or SYSALLDA, and "volser" “is the volume serial assigned of the disk
volume (if an esoteric unit name is used, the volume serial must be mounted on a disk unit which
is part of that esoteric). Only a single disk volume serial may be specified. You may use either
DISP=0OLD or DISP=SHR; it makes no difference.

“X” may be any single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character and
must have a corresponding TAPEX statement, so there can be a maximum of 39 DISKx DDs.
Processing will proceed for as many pairs of DISKx/TAPEXx statements as are present, in the order
that the DISKx DDs are present in the FDR JCL. If DUMMY is specified, this DD statement will be
ignored.

For FDR InstantBackup

If you are also licensed for FDR InstantBackup, you can direct FDR to backup an offline point-in-
time image of the volume to be backed up. This allows you to capture that point-in-time image and
back it up at your leisure, even while updates are being done to the live, online disk. This may
require special options on a DISKx DD statement. FDR InstantBackup is described in Sections 25
through 29, with separate sections for each hardware platform on which FDR InstantBackup is
supported.
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TAPEx DD
STATEMENT

Used to specify the output data set for DUMP, the input data set for RESTORE and the output disk
volume for COPY. “x” may be any single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the
US) character. Multiple TAPEx DD statements may be present in the FDR step JCL; a unique value
for 'x' must be used for each of them (e.g., TAPE1, TAPEZ2, etc.). There must be a TAPEX for each
DISKYX; if you code one or the other, not both, it will be ignored.

For DUMP Operations:

Specifies a tape or sequential disk data set to which the backup will be written. You must provide a
TAPEx DD statement for each volume to be backed up in this step; the TAPEx DD will receive the
backup of the volume specified by DISKx. If PARM=A or ATTACH is specified, FDR will attempt to
attach that many concurrent backup subtasks, but may postpone some of them if it detects that they
require a tape drive in use by another backup (see the notes on UNIT=AFF and VOL=REF below).
Up to 39 TAPEx DDs may be present but they must not point to more than 9 unique tape units.

DUMMY is supported, for testing purposes only. The disk will be read, but the backup data will be
discarded.

You must provide all the JCL parameters required to allocate and catalog the backup data set on
disk or tape, which may include some or all of: DSN=, UNIT=, VOL=, SPACE=, and
DISP=(NEW,CATLG). Fortape, a volume count should be specified since the default is only 5 tape
volumes, e.g., VOL=(,, ,255) .

DCB parameters are not required and should be omitted. However, tape unit hardware compaction
(sometimes called IDRC), available on most tape cartridge drives) can be requested by adding

DCB=TRTCH=COMP to your DD statement; Tape hardware compaction may be the default depending
on local MVS options. For tapes attached by ESCON or FICON channels, Innovation recommends
use of tape hardware compaction instead of FDR software compression (the COMPRESS= option).

Examples: //TAPE1 DD DSN=PROD.MVSO001.BACKUP1,UNIT=TAPE,
/7 VOoL=(,,,255),DISP=(NEW,CATLG)
//TAPE2 DD DSN=PROD.MVS002.BACKUP2,UNIT=DISK,
/7 SPACE=(CYL, (500,100),RLSE),DISP=(,CATLG)

For tape backups, UNIT=AFF or VOL=REF may be specified, referencing another TAPEx DD
statement, to reduce the number of tape drives used in the step. UNIT=AFF=TAPEXx will cause MVS
to allocate the same tape drive for both DD statements, but will call for separate output tapes when
each DD is opened. VOL=REF=*.TAPEx with LABEL=n can be used to stack multiple backup files
on the same tape, providing more complete utilization of the tape volumes (which may be important
as new technology increases tape volume capacity). FDR will automatically recognize that multiple
TAPEx DDs point to the same tape drive and will serialize operations on that drive so that only one
backup is directed to that drive at a time.

Examples: //% The following creates 2 backups on 2 different
//% tape volumes using the same tape drive. This may not
//7% fully utilize the tape volumes but will allow for
//% concurrent restores from these backups.
//TAPE1 DD DSN=PROD.MVS001.BACKUP1,UNIT=TAPE,

/7 vOoL=(,,,255),DISP=(NEW,CATLG)
//TAPE2 DD DSN=PROD.MVS002.BACKUP2,UNIT=AFF=TAPE1,
/7 vOoL=(,,,255),DISP=(NEW,CATLG)

//*% The following creates a multi-file (and possibly
//% multi-volume) tape containing 3 backups.
//TAPE3 DD DSN=PROD.MVS003.BACKUP3 ,UNIT=TAPE,

/7 VOL=(,RETAIN, ,255) ,DISP=(NEW,CATLG)

//TAPE4 DD DSN=PROD.MVS004.BACKUP4,6 LABEL=2,

/7 VOL=(,RETAIN,REF=x.TAPE3) ,DISP=(NEW,CATLG)

//TAPE5 DD DSN=PROD.MVSO005.BACKUP5,LABEL=3,

/7 VOL=(,RETAIN,REF=x.TAPE4) ,DISP=(NEW,CATLG)
CONTINUED ...
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For DUMP Operations: (continued)

Your tape management software may require that you add an operand to the TAPEx DD to specify
when the tape will be returned to the scratch pool. The operands are:

RETPD=nnnn or LABEL=RETPD=nnnn retain tape for "nnnn" days.
EXPDT=yyyyddd or LABEL= EXPDT=yyyyddd retain tape until Julian date yyyy.ddd

Certain expiration date values are treated as keywords by some tape management systems, e.g.,
EXPDT=99000 may indicate "expire when the backup data set is no longer cataloged". See Section
80.32 for details.

If you are running the StorageTek ExHPDM (High Performance Data Mover) software product, you
can direct FDR backups to ExHPDM with the SUBSYS= JCL operand, e.g.,

//TAPE1 DD DSN=PROD.MVSO001.BACKUP1,DISP=(NEW,CATLG),
/7 SUBSYS=(SOV, "CLASS(FDRBKUP) ")

Please read Section 80.33 and the ExXHPDM program documentation for more details.
Backups can also be written to a sequential data set on disk, e.g.,

//TAPE1 DD DSN=TECH.BACKUP1,UNIT=3390,VOL=SER=TECHO1,
/7 SPACE=(CYL,(25,5),RLSE),DISP=(,CATLG)

Although the backup will usually take less space than the original data being backed up, this can
vary, so be sure to specify a secondary allocation quantity and the RLSE parameter to release
unused cylinders.

For RESTORE Operations:
Specifies a backup data set on tape or disk from which the data is to be restored. The backup must,
of course, be a full-volume backup created by FDR, ABR or SAR. You may include multiple TAPEx

DD statements in order to restore multiple volumes. The corresponding DISKx DD statement is
required to define which backup is to be restored to which volume.

Example: //TAPE1 DD DSN=PROD.BACKUP1,DISP=0LD

If the backup data set is not cataloged, you must specify a valid UNIT= and VOL=SER= specifying
all volumes containing the backup, in the right order. LABEL=n may also be required if the backup
is not file 1 on the tape.

Example: //TAPE1 DD DSN=PROD.BACKUP1,DISP=0LD,
//  UNIT=CART,VOL=SER=B01279,LABEL=3

If you provide multiple TAPEx DD statements, MVS will allocate a separate tape unit for each DD
(except for DDs that point to the same tape volser). If you are using the default of MAXTASKS=1,
FDR will restore those backups serially (one at a time) so it unnecessarily ties up the tape units until
all restores are done. You can minimize this waste by using UNIT=AFF to mount all the backups on
a single tape unit.
Examples://* The following mounts 3 backups on the same tape drive.
//TAPE1 DD DSN=PROD.MVS001.BACKUP1,DISP=0LD
//TAPE2 DD DSN=PROD.MVS002.BACKUP1,UNIT=AFF=TAPE1,DISP=0LD
//TAPE3 DD DSN=PROD.MVS003.BACKUP1,6UNIT=AFF=TAPE1,DISP=0LD

Even if you specify MAXTASKS=, FDR will automatically recognize that multiple TAPEx DDs point
to the same tape drive and will serialize operations on that drive so that only one restore is executed
on that drive at a time.

If the backup to be restored was directed to the StorageTek ExXHPDM software product as described
earlier, you must specify the SUBSY S= operand on the TAPE DD statement to invoke ExHPDM and
restore that backup, e.g.,

//TAPE1 DD DSN=PROD.MVSO001.BACKUP1,DISP=0LD,SUBSYS=S0V
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For COPY Operations:
Specifies the output disk volume and unit using the same format used for DISKx
Example: //TAPE1 DD UNIT=unitname,VOL=SER=volser,DISP=0LD

Specifies a second backup data set, using the same format documented for TAPEx (DUMP
operation) above. A backup identical to TAPEXx will be produced on TAPEXxx; the same data blocks
are written to both simultaneously. For example, if DISK6 is being dumped to TAPES, the inclusion
of a TAPE66 DD statement will cause a second backup file to be produced.

On COPY operations, this is the only sequential backup of the DISKx volume (since TAPEXx defines
the output disk volume).

TAPEXxx is optional; if omitted, no duplicate backup is created; for COPY, no backup is created at all.

Optional control statement data set. Usually an input stream or DD * data set. If SYSIN is allocated
with a disposition of NEW, FDR will ignore this data set, so the data set must either be an input
stream data set or an existing disk data set. If the control statement was provided in the EXEC
PARM=, it can be DUMMY.

Warning: if you omit SYSIN or omit the DISP= parameter for a disk data set (which assumes
NEW), FDR will use only the PARM= option to define the operation to be performed. If that is
also omitted, it assumes D (DUMP); this may result in a backup being taken when you

intended a restore, overlaying the backups you wanted to restore. There is an option in the
FDR Global Option Table (on ISPF panel A.l.4.2) which causes FDR to fail if SYSIN is ignored.

CONTINUED ...
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10.04 FDR DUMP STATEMENT

DUMP TYPE=FDR ,ENQ=ONIOFFIRESERVE
D
,ATTACHIMAXTASKS=n ,ENQERR=NO
,BUFNO=MAXInn ,FORMAT=NEWISPLIT

,COMPRESS=ALLICOPY1ICOPY2 ,HFS=QUIESCE
,DATA=ALLIUSED ,MAXERR=nNnNN
,DCT=YESINO ,RTC=YESINO
,DSNENQ=NONEITESTIUSEIHAVE ,SNAP=(USE,REL)

DUMP The DUMP statement requests a full-volume dump (backup) operation. It is optional (see PARM=
STATEMENT in Section 10.03) but if present must be the first and only statement input. Only one DUMP,
RESTORE or COPY statement is allowed per execution.

These operands will control the backup of each specified disk (DISKx DD statement) to its backup
data set (TAPEx DD statement). If a TAPExx DD is also present, a second duplicate copy of the
backup is written there. The backup data sets may be on tape or disk. The backups will proceed
for each valid DISKx/TAPEX pair in the JCL. If the ATTACH or MAXTASKS= option is specified, a
SYSPRINx DD is also required, to separate messages for each concurrent dump subtask.

OPERANDS TYPE=FDR Specifies that a full volume dump is to be performed. It must be specified on the
DUMP Statement.

ATTACH Backups will proceed concurrently for all disks for which a triplet of DISKX,
TAPEXx, SYSPRINx DD statements appear. However, backups to TAPEx DD
cards that specify the same tape drive will be automatically serialized. Up to 39
TAPEx DDs may be specified, but they must not point to more than 9 unique
tape units (use UNIT=AFF= or VOL=REF= to reduce the number of allocated
drives). This is the same function as specified by using PARM=A as shown in
Section 10.03.

Default: each DISKx/TAPEX pair will be processed one at a time, in the order
that the DISKx DDs appear in the JCL, unless MAXTASKS= is specified.
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specifies how many buffers will be used for dumping each disk volume. Each
buffer holds one disk track. The buffers acquired will be divided into 2 sets in
order to overlap input and output I/O operations; each disk I/O will read disk
tracks into one half of the buffers.

MAX — buffers sufficient to read 1 cylinder of the input disk are acquired. One
half cylinder (8 or 7 tracks for most devices) will be read in a single 1/0.
BUFNO=MAX uses a very efficient disk I/0 technique, maximizing your backup
performance (no more than 2 I/Os per cylinder)

nn - the specified number of buffers is acquired. The value may be from 1 to
16 but it will be rounded up to the next higher even number. Values over 16 are
treated as 16. Specifying a numeric value causes a less efficient disk 1/O
technique to be used, impacting backup performance.

Default: MAX unless overridden in the FDR Global Option Table. Innovation
recommends that you do not override the default. However, BUFNO=2 will
be forced when a backup (output) data set is on disk.

Controls the use of FDR software compression. Values for COMPRESS= are:
ALL -- the backup file for both copies (TAPEx and TAPEXxx) is to be
compressed.

COPY1 -- only the backups on TAPEx DD statements will be compressed.
COPY2 -- only the backups on TAPExx DD statements will be compressed.
See "Memory Requirements” in Section 10.02 for the additional storage
required by COMPRESS=. COMPRESS-= is ignored if DCT=YES is also
specified.

Default: backups will not be compressed.

COMPRESS is recommended for backups to disk files, and for tape backups to
tapes attached on parallel (bus/tag) channels. For tapes attached on ESCON
or FICON channels, use of tape hardware compaction, e.g., IDRC, usually
results in better performance.

USED -- only the used portion of PS (physical sequential) and PO (partitioned,
PDS) data sets will be backed up. On most volumes, this will make the dump
run.

ALL -- all allocated tracks of all data sets will be backed up. You may need to
specify DATA=ALL if the data sets to be backed up include JES2 spool data
sets or CICS log data sets, since they usually do not have valid last block
pointers.

Default: ALL.

CONTINUED ...
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DCT=is valid only if you are licensed for FDR InstantBackup. It will be honored
only if the disk being backed up is in a disk subsystem with the HSDM option
(High Speed Data Mover). HSDM allows FDR to backup and restore the
internal compressed images of disk tracks, improving backup elapsed times up
to 60%. It can also be specified as DUMPCOMPRESSEDTRACK=.

YES -- use HSDM for any volume where the disk hardware has the HSDM
feature installed. Normal backup will be used for other volumes.

NO -- do not use HSDM.
Default is NO.

Note that DCT=YES implies RTC=YES; see the description of RTC= for its
benefits.

Specifies whether all of the data sets on the volume being dumped will be
ENQed. See “Data Set Enqueue Option” in Section 10.02 for more details.

If the ENQ fails, meaning that some other task has the data set enqueued, a
FDR158 warning message is issued for the data set but the data set will still be
dumped since this a full-volume backup. A successful ENQ will prevent any
other task from using the data set until the backup of that volume is complete.
The options for DSNENQ= are:

USE -- The data sets will be enqueued for the duration of the backup from this
disk volume. This is the most frequently used option.

TEST -- The data sets will only be tested to see if they are enqueued to another
task at the time that the dump from this volume starts.

HAVE -- The data sets will be enqueued for the duration of the backup from this
disk volume. If not available, a message (FDRW27) is issued to the MVS
operator. See "Data Set Enqueue Option" in section 10.02 for the valid
responses.

NONE -- No data set ENQ will be issued.

CAUTION: This option should not be used on shared DASD unless a
cross-system enqueue facility such as GRS or MIM is available and the
SYSDSN QNAME is broadcast across systems. Without this capability,
FDR can only determine what data sets are active on the system FDR is
running on.

Default: NONE.

Recommendation: use DSNENQ=USE if you want to be sure that no other task
uses the input data sets until the backup is complete.
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ENQERR=

FORMAT=
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Specifies whether an ENQ should be done on the VTOC of each disk volume
while it is being backed up. See “VTOC Enqueue Option” in Section 10.02 for
more details.

ON -- the VTOC of each disk volume will be ENQed during its backup. This ENQ
may be effective only on the system where the backup is executing; other
systems may still be able to update the VTOC.

RESERVE - in addition to the ENQ, a hardware RESERVE will be issued on
each disk volume during its backup. This is meaningful only on a system with
“shared DASD” where the disks can be accessed by another MVS system. On
the system where FDR is executing, an ENQ for (SYSVTOC,volser) is done, but
other systems will be unable to read or write any data on the volume.

OFF -- the VTOC will not be enqueued or reserved during the backup.

Default: OFF.

NO - If the DSNENQ= operand is used to request data set enqueues, an ENQ
failure (in-use data set) will not be considered an error (see “Step Termination”
in Section 10.02). Use ENQERR=NO if you want messages about active data
sets but want the step to terminate normally.

Default: a DSNENQ failure will be considered an error and will cause a
condition code or ABEND at step termination. This is to call attention to
the error.

Specifies the format of the sequential backup file.

NEW -- the backup will be created using a maximum of a 56K blocksize. A
block will contain the image of one or more tracks from the input disk.

SPLIT -- the backup will be created using a maximum blocksize of 32K. For
blocks that would be more than 32K, they are written as 2 blocks of 32K or less.
However, FORMAT=SPLIT causes use of a disk 1/O technique which is

less efficient than that used by FORMAT=NEW, which will impact

backup performance.

WARNING: If you use a normal copy program (ex: IEBGENER) to copy a
backup file created with FORMAT=NEW, you will not get any error
messages, but the resulting tape will not be usable for a restore. Tapes in
the new format must only be copied with the INNOVATION provided tape
copy program (FDRTCOPY) or FATAR.

Default: NEW if backup on tape -- SPLIT if backup is on disk.
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HFS=

MAXERR=

MAXTASKS=

RCT=

FDR DUMP STATEMENT 10.04

QUIESCE invokes special processing when HFS (Hierarchical File System)
data sets are backed up. HFS=QUIESCE implies DSNENQ=USE so it will first
attempt to get a SYSDSN ENQ on the HFS file. If the ENQ fails, it probably
means that the HFS file system is mounted to USS (Unix System Services), so
a USS "quiesce" call is issued to prevent updates to the HFS data set during
the backup.

Note that HFS=QUIESCE implies DSNENQ=USE (described earlier) for all
data sets being backed up, not just HFS data sets.

Default: HFS data sets will not be quiesced. If you use the default, you should
unmount the HFS file system before the backup to be sure of getting a usable
backup.

Specifies the number of tape or disk errors that are permitted prior to abending
the operation. MAXERR may specify a value from 1 to 9999 errors. Each error
will be indicated by a message and possible MINI DUMP. If the backup is written
to the ExXHPDM subsystem, MAXERR=1 is recommended.

WARNING: MAXERR over the default value may result in the loss of many
data sets. This option should only be used when necessary and with care.

Default: 20 errors.

Specifies the maximum number of volumes that will be dumped concurrently in
this step. It has the same affect as the ATTACH operand except that the
maximum number of concurrent backups is limited to "n". The value may be
from 1 to 9 but the actual number of concurrent backups will be no greater than
the number of TAPEx DD statements in this step's JCL (if multiple TAPEx DD
statements point to the same tape drive, one only concurrent dump will use that
drive at any time). If MAXTASKS=2 or more, messages for each backup are
directed to the SYSPRINx DD corresponding to the TAPEx DD associated with
the backup (see Section 10.03).

The default is 1 unless the ATTACH operand is specified.

It can also be specified as READTRACKCCW=.

YES -- use READ TRACK CCWs to read disk data tracks. RTC=YES also
causes:

- up to 1 cylinder of disk data is read at a time.

- FDR buffers are moved above the 16MB line (about 2MB per concurrent
backup), allowing more concurrent backups to be run in one step.

- the elapsed time of FDR backups when the backup data set is itself on disk
is significantly improved.

NO -- use other techniques to read disk data tracks.
Default is NO.
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SNAP= Used only when you are licensed for FDR InstantBackup and only if you have
previously used program FDRSNAP to create an instant point-in-time image of
a volume in an IBM RVA or StorageTek Iceberg/SVA disk subsystem with the
Snapshot feature. See Section 26 for details of the use of SNAP= with FDR.

USE - tells FDR InstantBackup to read the offline snapped copy of the online
volume specified in JCL. FDR remembers the device address of the offline
device most recently used as a target for a snap of each online volume unless
an intervening IPL has occurred.

(USE,REL) - same as SNAP=USE, but at the end of backing up each snapped
volume, FDR will issue a request to delete all the storage assigned to the
snapped copy (Deleted Space Release), except for the label track (cylinder 0
track 0). This is recommended since it keeps the NCL (Net Capacity Load) in
the disk subsystem down by releasing the tracks of the snapped copy as soon
as they are no longer needed.

Default: backup the online disk for each volume.

CONTINUED ...
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10.05 FDR RESTORE STATEMENT

RESTORE
STATEMENT

OPERANDS

RESTORE TYPE=FDR ,MAXERR=nnNNN

" ,CONFMESS=YESINO s MAXTASKS=n
,CPYVOLID=NOIYES ,PROT=NONE
,ENQ=OFFIRESERVE »SMSPROT=ALLINONE

,VOLRESET=NOIYES

The RESTORE statement requests a full-volume restore operation. It is optional (see PARM= in
Section 10.03) but if present must be the first and only statement input. Only one DUMP, RESTORE
or COPY statement is allowed per execution.

These operands will control the restore of each specified backup data set (TAPEx DD statement) to
its output disk (DISKx DD statement). The backup must be a full-volume backup created by FDR,
ABR, or SAR.

A FDR RESTORE operation can restore from a backup of a DASD volume to a larger capacity
volume of the same DASD type (e.g., 3380-E to 3380-K or 3390-2 to 3390-3). If you want to restore
from a larger DASD (such as 3390-3) to a smaller device (3390-2) it is usually more convenient to
use COMPAKTOR (Section 40) or FDRDSF (Section 20). However, if you prefer to use RESTORE
TYPE=FDR and no data sets are allocated on tracks beyond the end of the smaller disk, you can
do so by specifying PROT=NONE.

TYPE=FDR Specifies that a full volume restore is to be performed. It must be specified on
the RESTORE statement.

CONFMESS= YES -- before beginning the restore, FDR will request confirmation viaa WTOR
(FDRWO01) message to which the MVS operator must reply.
NO -- suppresses the WTOR and begins the restore immediately.

Default: YES.

NOTE: CONFMESS=NO can be very useful at a disaster recovery site to avoid
full volume restores being delayed waiting for an operator response.
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CPYVOLID=

ENQ=

MAXERR=

FDR RESTORE STATEMENT 10.05

Specifies whether the volume serial number of the disk that was backed up will
be restored, if the existing volser of the output disk is different (if the serials are
the same, CPYVOLID is ignored).

YES -- volume serial number of the output volume will be replaced with the
original volume serial number of the disk which was dumped. This option can
also be specified by PARM=R on the JCL EXEC statement. If another online
volume has the same serial, the restored volume will be placed offline at the end
of the restore.

NO -- the volume serial number of the output volume will be retained. This
option can also be specified by PARM=N on the JCL EXEC statement. See the
VOLRESET= operand below.

Default: NO -- unless the volume being restored was SMS-managed, when
YES is forced.

Note: although full-volume FDR restore does not catalog any data sets, any
data sets which were cataloged to the original volume are automatically
cataloged to the new volume when restoring with CPYVOLID=YES. If you use
CPYVOLID=NO and do not later relabel the volume, data sets may need to be
manually recataloged.

VSAM/SMS WARNING: See the notes under VOLRESET=NO below.
CPYVOLID=YES is recommended for any volume containing a VVDS.

Specifies whether an ENQ should be done on the VTOC of each disk volume
during the restore. See “VTOC Enqueue Option” in Section 10.02 for more
details.

RESERVE —a hardware RESERVE will be issued on each disk volume during
its restore. On the system where FDR is executing, an ENQ for
(SYSVTOC,volser) is done, but other systems will be unable to read or write
any data on the volume.

OFF -- the VTOC will not be enqueued or reserved during the restore.

Default: RESERVE.

Specifies the number of disk errors that are permitted prior to abending the
operation. MAXERR may specify a value from 1 to 9999 errors. Each error will
be indicated by a message and possible MINI DUMP. If the backup was written
to the ExHPDM subsystem, MAXERR=1 is recommended.

WARNING: MAXERR over the default value may result in the loss of many
data sets. This option should only be used when necessary and with care.

Default: 20 errors.

CONTINUED ...
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10.05 CONTINUED

MAXTASKS= Specifies the maximum number of volumes that will be restored concurrently in
this step. The value may be from 1 to 9 but the actual number of concurrent
restores will be no greater than the number of TAPEx DD statements in this
step's JCL (if multiple TAPEx DD statements point to the same tape drive, one
only concurrent restore will use that drive at any time).

The default is 1. However, if MAXTASKS= is omitted all restore messages will
be printed on SYSPRINT while if MAXTASKS=n is specified (even if "n" is 1),
messages are directed to the SYSPRINx DD corresponding to the TAPEx DD
associated with the restore (see Section 10.03).

PROT= NONE -- FDR can only restore to volumes of the same type as the dumped disk
and normally requires that the output disk have the same or larger capacity
(number of cylinders) as the input disk, e.g., 3390-2 to 3390-2 or 3390-3.
PROT=NONE allows FDR to restore to a smaller disk of the same type, e.g.,
3390-3 to 3390-2. Do not specify PROT=NONE unless you need this function
since it also suppresses other validity checks.

WARNING: Since FDR always places data tracks in their original
locations, restore to a smaller disk will fail if the larger disk had data sets
allocated beyond the bounds of the smaller disk. Use COMPAKTOR to
convert such disks.

Default: all validity checks are done.

SMSPROT= ALL -- enforces several rules when SMS-managed volumes are involved:
Backups of SMS-managed volumes can only be restored to SMS-managed
volumes, and non-SMS volumes only to non-SMS volumes. CPYVOLID=YES
is forced when an SMS-managed volume is restored.

NONE -- allows the restore of SMS-managed volumes to non-SMS volumes,
and vice versa. Also allows the restore of SMS volumes to new volsers if
CPYVOLID=NO is specified.

WARNING: SMSPROT=NONE should be used with caution. It will usually
be used at a disaster recovery site where a relPL of MVS will be done after
the restores, to place all volumes in the proper SMS status. See Section
70 for more details on restoring and moving SMS-managed volumes.

Default: ALL.
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VOLRESET= When CPYVOLID=NO or PARM=N is specified or defaulted, and the volume
serial of the output disk is different from that of the original disk on the backup
data set, the backup is restored but the volume serial of the output volume is
retained. VOLRESET= controls additional processing relating to this change in
volume serials. VOLRESET is ignored if the volume serial of the output disk is
not being changed.

YES -- the volume serials that are part of the data set names of the VTOC Index
(“SYS1.VTOCIX.volser”) and the ABR model DSCB (usually
“FDRABR.Vvolser”) are checked to see if they match the input volume serial
(the volume backed up). If so, they are renamed to match the volser of the
output disk. Also, the DSCB field DS1DSSN (data set serial number, usually the
volser of the first or only volume of the data set) for every data set on the volume
will be changed to the new volume serial if the existing value matched the
original volume serial. VOLRESET=YES should be used with CPYVOLID=NO
when you intend to permanently retain the volume serial of the output disk.
Note that data sets on the volume will not be recataloged to the new volume
serial.

NO -- do not rename the VTOCIX and ABR model DSCB, and do not change
DS1DSSN fields. VOLRESET=NO should be used with CPYVOLID=NO if you
plan to eventually relabel the disk back to the original volume serial.

NOTE: If a volume initialized for ABR is restored, FDR will reset the ABR model
DSCB to force a full volume dump on the next execution of ABR volume backup,
unless VOLRESET=NO is specified.

VSAM/SMS WARNING: FDR will not rename the VVDS, since the VVDS
and the catalogs contain self-defining records that would also need
resetting. If a volume containing VSAM clusters or SMS-managed data
sets is restored with CPYVOLID=NO, the data sets will be inaccessible
unless the volume is relabeled to the original serial number.
CPYVOLID=YES is recommended for any volume containing a VVDS, but
if it is necessary to restore the volume under a temporary volser, use
CPYVOLID=NO and VOLRESET=NO and relabel the volume with ICKDSF
later.

Default: YES but it is ignored if CPYVOLID=YES (or PARM=R) is also specified.

CONTINUED ...
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10.06 FDR COPY STATEMENT

COPY
STATEMENT

OPERANDS

COPY TYPE=FDR ,ENQ=ONIOFFIRESERVE
,COMPRESS=COPY2 ,HFS=QUIESCE
,CONFMESS=YESINO ,MAXERR=nnnNN
,CPYVOLID=NOIYES ,PROT=NONE
,DATA=ALLIUSED ,SMSPROT=ALLINONE
,DSNENQ=NONEITESTIUSEIHAVE ,VOLRESET=NOIYES

The COPY statement requests a full-volume disk-to-disk copy. It is required if a copy is to be
performed and must be the first and only statement input. Only one DUMP, RESTORE or COPY
statement is allowed per execution. Each disk volume specified by a DISKx DD statement will be
copied to the disk volume specified by the matching TAPEx DD statement; TAPEx must point to the
same type of disk (e.g., 3390) as DISKXx. If a TAPExx DD statement is also specified, FDR will also
create a backup of DISKXx.

A COPY is essentially a DUMP and a RESTORE in separate subtasks under FDR, so most options
documented for DUMP and RESTORE in the preceding sections apply. The backup data created
by the DUMP subtask is passed directly to the RESTORE subtask. No backup data set is created
unless you provide a TAPExx DD statement to create a backup as well as doing the copy (see
Section 10.03).

NOTE: A SYSPRINx DD statement is required matching DISKx/TAPEX pair. This print data set will
record the messages from the dump of the DISKx volume. The SYSPRINT data set will record the
messages from the restore to the TAPEx volume.

A FDR COPY operation can copy from a DASD volume to a larger capacity volume of the same
DASD type (e.g., 3380-E to 3380-K or 3390-2 to 3390-3). If you want to copy from a larger DASD
(such as 3390-3) to a smaller device (3390-2) it is usually more convenient to use COMPAKTOR
(Section 40) or FDRCOPY (Section 21). However, if you prefer to use COPY TYPE=FDR and no
data sets are allocated on tracks beyond the end of the smaller disk, you can do so by specifying
PROT=NONE.

TYPE=FDR Indicates that the entire volume is to be copied. Must be specified.

COMPRESS= Controls the use of FDR software compression. COMPRESS is valid only if you
have a TAPExx DD statement to create a backup of the input disk while
copying. Values for COMPRESS= are:

COPY2 -- the backups on TAPExx DD statements will be compressed.
Add 1024K (1M) to the memory requirement when COMPRESS= is specified.

Default: backups will not be compressed..

COMPRESS is recommended for backups to disk files, and for tape backups to
tapes attached on parallel (bus/tag) channels. For tapes attached on ESCON
or FICON channels, use of tape hardware compaction, e.g., IDRC, usually
results in better performance.
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CPYVOLID=
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YES -- before beginning the copy, FDR will request confirmation via a WTOR
message (FDRWO01) to which the MVS operator must reply.
NO -- suppress the WTOR and begin the copy immediately.

Default: YES.

Specifies whether the volume serial number of the input disk will be copied to
the output disk

YES -- volume serial number of the output volume will be replaced with the
volume serial number of the input disk. The output volume will be placed offline
at the end of the copy.

NO -- the volume serial number of the output volume will be retained. See the
VOLRESET= operand below.

Default: NO -- unless the volume being copied was SMS-managed, when YES
is forced.

Note: although full-volume FDR copy does not catalog any data sets, any data
sets which were cataloged to the original volume are automatically cataloged to
the new volume when copying with CPYVOLID=YES. If you use
CPYVOLID=NO and do not later relabel the volume, data sets may need to be
manually recataloged.

VSAM/SMS WARNING: See the notes under VOLRESET=NO below.
CPYVOLID=YES is recommended for any volume containing a VVDS.

USED -- only the used portion of PS (physical sequential) and PO (partitioned,
PDS) data sets will be copied. On most volumes, this will make the copy run
faster.

ALL — all allocated tracks of all data sets will be copied.

Default: ALL.

CONTINUED ...
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Specifies whether all of the data sets on the input volume will be ENQed. See
“Data Set Enqueue Option” in Section 10.02 for more details.

If the ENQ fails, meaning that some other task has the data set enqueued, a
warning message is issued for the data set but the data set will still be copied
since this a full-volume copy. A successful ENQ will prevent any other task from
using the data set until the copy of that volume is complete. The options for
DSNENQ= are:

USE -- The data sets will be enqueued for the duration of the copy from this disk
volume. This is the most frequently used option.

TEST -- The data sets will only be tested to see if they are enqueued to another
task at the time that the copy from this volume starts.

HAVE -- The data sets will be enqueued for the duration of the copy. If not
available, a message (FDRW27) is issued to the MVS operator, who can
respond:

WAIT (wait for the data set to become available)
NOWAIT (do not enqueue the data set)
RETRY (itry the enqueue again)

NONE -- No data set ENQ will be issued.

CAUTION: This option should not be used on shared DASD unless a
cross-system enqueue facility such as GRS or MIM is available and the
SYSDSN QNAME is broadcast across systems. Without this capability,
FDR can only determine what data sets are active on the system FDR is
running on.

Default: NONE.

Specifies whether an ENQ should be done on the VTOC of each input and
output disk volume during the copy. See “VTOC Enqueue Option” in Section
10.02 for more details.

ON -- the VTOC of only the disk volume will be ENQed during the copy. This
ENQ may be effective only on the system where the backup is executing; other
systems may still be able to update the VTOC.

RESERVE — an ENQ and a hardware RESERVE will be issued on both the
input and output volumes during the copy. This is meaningful only on a system
with “shared DASD” where the disks can be accessed by another MVS system.
On the system where FDR is executing, an ENQ for (SYSVTOC,volser) is done,
but other systems will be unable to read or write any data on the volume.

OFF -- the VTOC will not be enqueued or reserved during the backup.

Default: OFF (no ENQ) on the input volume and RESERVE on the output
volume.
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QUIESCE invokes special processing when HFS (Hierarchical File System)
data sets are copied. HFS=QUIESCE implies DSNENQ=USE so it will first
attempt to get a SYSDSN ENQ on the HFS file. If the ENQ fails, it probably
means that the HFS file system is mounted to USS (Unix System Services), so
a USS "quiesce" call is issued to prevent updates to the HFS data set during
the backup. However, the FDR job must be running under a security userid with
USS "superuser" privileges to successfully issue the quiesce; see Section
80.11 for more details.

Note that HFS=QUIESCE implies DSNENQ=USE (described earlier) for all
data sets being copied, not just HFS data sets.

Default: HFS data sets will not be quiesced. If you use the default or cannot run
with superuser status, you should unmount the HFS file system before the
backup to be sure of getting a usable copy.

Specifies the number of disk errors that are permitted prior to abending the
operation. MAXERR may specify a value from 1 to 9999 errors. Each error will
be indicated by a message and possible MINI DUMP.

WARNING: MAXERR over the default value may result in the loss of many
data sets. This option should only be used when necessary and with care.

Default: 20 errors.

NONE -- FDR can only copy to volumes of the same type as the dumped disk
and normally requires that the output disk have the same or larger capacity
(number of cylinders) as the input disk, e.g., 3390-2 to 3390-2 or 3390-3.
PROT=NONE allows FDR to copy to a smaller disk of the same type, e.g.,
3390-3 to 3390-2. Do not specify PROT=NONE unless you need this function
since it also suppresses other validity checks.

WARNING: Since FDR always places data tracks in their original
locations, copy to a smaller disk will fail if the larger disk had data sets
allocated beyond the bounds of the smaller disk. Use COMPAKTOR to
convert such disks.

Default: all validity checks are done.

ALL -- enforces several rules when SMS-managed volumes are involved: SMS-
managed volumes can only be copied to SMS-managed volumes, and non-
SMS volumes only to non-SMS volumes. CPYVOLID=YES is forced when an
SMS-managed volume is copied.

NONE -- allows the copy of SMS-managed volumes to non-SMS volumes, and
vice versa. Also allows the copy of SMS volumes to new volsers if
CPYVOLID=NO is specified.

WARNING: SMSPROT=NONE should be used with caution. If used, it may
be necessary to relPL or restart SMS before the new volume location is
recognized. See Section 70 for more details on restoring and moving
SMS-managed volumes.

Default: ALL.

CONTINUED ...
-10-27 -



FDR COPY STATEMENT 10.06

10.06 CONTINUED

VOLRESET= When CPYVOLID=NO is specified or defaulted, the input disk is copied but the
volume serial of the output disk is retained. VOLRESET= controls additional
processing relating to this change in volume serials.

YES -- the volume serials that are part of the data set names of the VTOC Index
(“SYS1.VTOCIX.volser’) and the ABR model DSCB (usually
“FDRABR.Vvolser”) are checked to see if they match the input volume. If so,
they are renamed to match the volser of the output disk. Also, the DSCB field
DS1DSSN (data set serial number, usually the volser of the first or only volume
of the data set) for every data set on the volume will be changed to the new
volume serial if the existing value matched the original volume serial.
VOLRESET=YES should be used with CPYVOLID=NO when you intend to
permanently retain the volume serial of the output disk. Note that data sets on
the volume will not be recataloged to the new volume serial.

NO -- do not rename the VTOCIX and ABR model DSCB, and do not change
DS1DSSN fields. VOLRESET=NO should be used with CPYVOLID=NO if you
plan to eventually place the original disk offline and relabel the output disk back
to the input volume serial.

NOTE: If a volume initialized for ABR is copied, FDR will reset the ABR model
DSCB to force a full volume dump on the next execution of ABR volume backup,
unless VOLRESET=NO is specified.

VSAM/SMS WARNING: FDR will not rename the VVDS, since the VVDS
and the catalogs contain self-defining records that would also need
resetting. If a volume containing VSAM clusters or SMS-managed data
sets is copied with CPYVOLID=NO, the data sets will be inaccessible
unless the volume is relabeled to the original serial number.
CPYVOLID=YES is recommended for any volume containing a VVDS,
but if it is necessary to copy the volume under a temporary volser, use
CPYVOLID=NO and VOLRESET=NO and relabel the volume with
ICKDSF later.

Default: NO. By default, COPY does not rename these data sets.
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FDR DUMP EXAMPLES

The examples in the sections 10.10-10.12 illustrate usage of FDR and some of the FDR options.
JOB statements are not shown. If FDR is not in the system linklist, you will need to add a JOBLIB
or STEPLIB DD statement pointing to the FDR program library.

Note that FDR determines the type of disk being processed from the UCB for the disk device, not
from the UNIT= JCL parameter. Any UNIT= value which will allocate the disk volumes to be
processed can be used.

Dump a 3380 disk volume to a GDG on 3480 tape cartridges; tape management will expire the
backup when the generation is no longer cataloged. Since the backup will probably take more than
one cartridge, 2 3480 tape drives are assigned via “UNIT=(3480,2)” so that the backup will not have
to wait for a cartridge to be rewound and a new cartridge mounted. A volume count of 20 is provided
since the backup may take more than the IBM default of 5 volumes. FDR software compression is
used to improve performance of the relatively slow parallel tape channel.

//DUMP EXEC PGM=FDR,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3380,DISP=0LD,VOL=SER=123456
//TAPE1 DD UNIT=(3480,2),DSN=BACKUP.V123456(+1),
/7 DISP=(,CATLG),vOL=(,,,20),LABEL=EXPDT=99000
//SYSIN DD ES
DUMP TYPE=FDR,COMPRESS=ALL

Dump a 3390 disk volume to tape, making two backup copies. FDR will attempt to ENQ all data
sets being dumped; if the ENQ fails, a warning is issued but the data set is still backed up. The step
will end with a U0888 abend if any ENQ failures occur, to draw attention to the messages; if you
don’t want the abend if the only error is the active datasets, add the operand “ENQERR=NO".

//DUMP EXEC PGM=FDR,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SKA DD UNIT=3390,DISP=0LD,VOL=SER=D33901
//TAPEA DD UNIT=TAPE,DSN=BACKUP.COPY1,DISP=(,KEEP)
//TAPEAA DD UNIT=TAPE,DSN=BACKUP.COPY2,DISP=(,KEEP)
//SYSIN DD ES

DUMP TYPE=FDR,DSNENQ=USE

Dump three disk volumes sequentially to tape. Only one physical tape drive is used, but a fresh
scratch tape will be mounted for each backup. For PS and PO data sets, only the used tracks will
be dumped; for all other data set types, all allocated tracks will be dumped.

/ /DUMP EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=*
//D1SK3 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0001
//TAPE3 DD UNIT=TAPE,DSN=BACKUP .VTS0001,DISP=(,KEEP)
//DISK7 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0002
//TAPE7 DD DSN=BACKUP .VTS0002,DISP=(,KEEP),
/7 UNIT=AFF=TAPES3
//D1SK9 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0003
//TAPE9 DD DSN=BACKUP.VTS0003,DISP=(,KEEP),
/7 UNIT=AFF=TAPE3
//SYSIN DD S

DUMP TYPE=FDR,DATA=USED
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Dump three disk volumes sequentially to tape. Only one physical tape drive is used and the backups
will be piggy-backed as three consecutive files on one or more tape volumes. If your output is a high-
capacity tape cartridge, such as the IBM Magstar 3590 or StorageTek Redwood or 9840, this allows
you to use each tape volume more efficiently, with less wasted tape. You can dump up to 39 disk

volumes, creating up to 39 tape files, in one step. DCB=TRTCH=COMP is specified to invoke tape
hardware compression and further reduce the tape requirements.

//DUMP EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK3 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0001
//TAPE3 DD UNIT=TAPE,DSN=BACKUP.VTS0001,DISP=(,KEEP),
/7 VOL=(,RETAIN), LABEL=1
//D1SK7 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0002
//TAPE7 DD DSN=BACKUP.VTS0002,DISP=(,KEEP),
/7 VOL=REF=X.TAPE3,LABEL=2,DCB=TRTCH=COMP
//D1SK9 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0003
//TAPEQ DD DSN=BACKUP.VTS0003,DISP=(,KEEP),
/7 VOL=REF=X.TAPE7,LABEL=3,DCB=TRTCH=COMP
//SYSIN DD *

DUMP TYPE=FDR,DATA=USED

If you require more than 39 backups to fill a high-capacity cartridge, you can do so with multiple steps

/ /DUMP1 EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=xk
//D1SKO DD UNIT=DISK,DISP=0LD,VOL=SER=TS0001
//TAPEQ DD UNIT=TAPE,DSN=BACKUP.VTS0001,DISP=(,CATLG),
// VOL=(,RETAIN),LABEL=1
//D1SK1 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0002
//TAPE1 DD DSN=BACKUP .VTS0002,DISP=(,CATLG),
// VOL=(,RETAIN,REF=%.TAPEOQO),LABEL=2

- 36 more TAPEX/DISKX pairs appear here
//D1SKS$ DD UNIT=DISK,DISP=0LD,VOL=SER=TS0039
//TAPES DD DSN=BACKUP.VTS0039,DISP=(,CATLG),
// VOL=(,RETAIN,REF=X.TAPE#),LABEL=39
//SYSIN DD *

DUMP TYPE=FDR,DATA=USED
//DUMP2 EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=%
//SYSUDUMP DD SYSOUT=%
//D1SKO DD UNIT=DISK,DISP=0LD,VOL=SER=TS0040
//TAPEOQ DD DSN=BACKUP .VTS0040,DISP=(,CATLG),
// VOL=(,RETAIN,REF=%.DUMP1.TAPES) , LABEL=40
//D1SK1 DD UNIT=DISK,DISP=0LD,VOL=SER=TS0041
//TAPE DD DSN=BACKUP.VTS0041,DISP=(,CATLG),
// VOL=(,RETAIN,REF=%.TAPEQ),LABEL=41

.. . additional TAPEX/DISKx pairs if required
//SYSIN DD *

DUMP TYPE=FDR,DATA=USED

Recommendation: if you are licensed for FDRABR, ABR Volume Backups will automatically stack
backups on one or more output tapes and does not require the complex JCL shown above. This will
automatically maximize usage of high-capacity tapes such as the IBM Magstar and StorageTek
9840.
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Backup 3 disk volumes concurrently to 3490E cartridge drives. The disks may be a combination of
3390s and 3380s (or any other supported disk type). For one volume (333333), a duplicate backup
is created on another tape, so a total of 4 tape drives are required. If the tape drives are connected
via ESCON or FICON channels, FDR software compression (COMPRESS=) is not recommended;
however, tape hardware compression is recommended. Hardware compression is requested by the
DCB=TRTCH=COMP parameter, but it may be the default in your installation.

/ /DUMP
//SYSPRINT
//SYSUDUMP
//D1SKA
//TAPE1
/7
//SYSPRINA1
//D1SK2
//TAPE?2
/7
//SYSPRIN2
//D1SK3
//TAPE3
/7
//TAPE33
/7
//SYSPRIN3
//SYSIN
DUMP

EXEC PGM=FDR,REGION=0M

DD SYSOUT=x

DD SYSOUT=x

DD UNIT=SYSDA,DISP=0LD,VOL=SER=111111

DD UNIT=3490,DSN=BACKUP.V111111,DISP=(,CATLG),
voL=(,,,99),DCB=TRTCH=COMP

DD SYSOUT=x

DD UNIT=SYSDA,DISP=0LD,VOL=SER=222222

DD UNIT=3490,DSN=BACKUP .V222222,DISP=(,CATLG),
voL=(,,,99),DCB=TRTCH=COMP

DD SYSOUT=x

DD UNIT=SYSDA,DISP=0LD,VOL=SER=333333

DD UNIT=3490,DSN=BACKUP.V333333.COPY1,DISP=(,CATLG),
VOL=(,,,99) ,DCB=TRTCH=COMP

DD UNIT=3490,DSN=BACKUP.V333333.COPY2,DISP=(,CATLG),

VOL=(,,,99),DCB=TRTCH=COMP
DD SYSOUT=x
DD X

TYPE=FDR,DSNENQ=USE , MAXTASKS=3

Backup 3 disk volumes concurrently using the ExHPDM (High Performance Data Mover) software
product from StorageTek. ExHPDM is invoked by the SUBSYS= operands on the TAPEx DD
statements; see Section 80.33 and the ExXHPDM program documentation for details on the values
to provide. These 3 concurrent backups will be combined into one file on a tape managed by

ExHPDM.

//DUMP
//SYSPRINT
//SYSUDUMP
//D1SK1
//TAPE1
/7
//SYSPRIN1
//D1SK2
//TAPE?2
/7
//SYSPRIN2
//D1SK3
//TAPE3
/7
//SYSPRIN3
//SYSIN
DUMP

EXEC PGM=FDR,REGION=0M
DD SYSOUT=x
DD SYSOUT=x
DD UNIT=SYSDA,DISP=0LD,VOL=SER=111111
DD DSN=BACKUP .V111111,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
DD SYSOUT=x
DD UNIT=SYSDA,DISP=0LD,VOL=SER=222222
DD DSN=BACKUP.V222222,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
DD SYSOUT=x
DD UNIT=SYSDA,DISP=0LD,VOL=SER=333333
DD DSN=BACKUP.V333333.COPY1,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
DD SYSOUT=x
DD *
TYPE=FDR,DSNENQ=USE , MAXTASKS=3 6 MAXERR=1

CONTINUED ...
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Dump a 3390 disk volume to a 3590 (Magstar) tape cartridge using the 3590 hardware compression
feature. The tape will be retained by tape management software for 31 days. Since 3590s always
attach via ESCON or FICON channels, you always want to use hardware compression instead of
FDR software compression (COMPRESS=). Hardware compression is the default on 3590s, but
DCB=TRTCH=COMP is specified to be sure it is used.

//DUMP EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=k
//D1SK1 DD UNIT=3390,D1SP=0LD,VOL=SER=ABR123
//TAPE1 DD UNIT=3590-1,DSN=BACKUP .V123456 ,DISP=(,CATLG),
/7 DCB=TRTCH=COMP , LABEL=RETPD=31
//SYSIN DD *
DUMP TYPE=FDR

Dump four disk volumes to two tape drives concurrently. Since the same tape volume and drive are
referenced by TAPE1 and TAPE2 (VOL=REF=), the disks DISK1 and DISK2 will be backed up as
separate files on that tape, one at a time. TAPEA and TAPEB refer to the same tape drive
(UNIT=AFF=) but each backup will request a new scratch tape and DISKA and DISKB will be backed
up, one at a time. Butthe ATTACH option allows a backup on one tape drive to execute concurrently
with the backup on the other drive, using internal subtasking. The disk volume VTOCs will be
ENQed and the disk devices reserved during the backup. The number of errors is set to 1, so that
any volume that encounters any I/O error will terminate immediately.

//DUMP EXEC PGM=FDR,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=k
//D1SK1 DD UNIT=SYSALLDA,DISP=0LD,VOL=SER=SYSRES
//TAPE1 DD UNIT=TAPE ,DISP=(,CATLG),DSN=BACKUP.SYSRES
//SYSPRINA DD SYSOUT=x
//DI1SK2 DD UNIT=SYSALLDA,DISP=0LD,VOL=SER=PAGEO1
//TAPE2 DD VOL=REF=X.TAPE1,DISP=(,CATLG) ,DSN=BACKUP.PAGEO1,
/7 LABEL=2
//SYSPRIN2 DD SYSOUT=x
//DISKA DD UNIT=SYSALLDA,DISP=0LD,VOL=SER=PACKO1
//TAPEA DD UNIT=TAPE,DISP=(,CATLG) ,DSN=BACKUP.PACKO0"1
//SYSPRINA DD SYSOUT=x
//DISKB DD UNIT=SYSALLDA,DISP=0LD,VOL=SER=MVS002
//TAPEB DD UNIT=AFF=TAPEA,DISP=(,CATLG) ,DSN=BACKUP .MVS002,
/7 LABEL=2
//SYSPRINB DD SYSOUT=x
//SYSIN DD *
DUMP TYPE=FDR,ENQ=RESERVE 6 MAXERR=1,ATTACH

Copy a FDR backup data set, creating an additional copy. FDR backups cannot be copied by
standard copy utilities, such as IEBGENER; such a copy may appear to complete successfully but
the copy will be unusable. FDRTCOPY is the tape copy utility provided with FDR. Complete
documentation on FDRTCOPY s in Section 60 of this manual. In this example, the input backup
(TAPEIN) could be any FDR or DSF backup on tape or disk and the output (TAPEOUT) is on tape.
You might want to use FDRTCOPY instead of using the duplication backup option of FDR to reduce
the number of tape drives required by FDR backups. You also might use FDRTCOPY to create a
third copy (or more).

//FDRTCOPY EXEC
//SYSPRINT DD

PCM=FDRTCOPY,REGION=2M
SYSOUT=x

//TAPEIN DD DSN=BACKUP .VMVSQ01.COPY1,DISP=0LD
//TAPEOUT DD DSN=BACKUP.VMVS001.COPY2,UNIT=TAPE,
/7 voL=(,,,20),DISP=(,CATLG)
//7SYSIN DD B

COPY
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Restore a 3390 and a 3380 volume, changing the existing volsers of the output disk volumes
(DATAO1 and DATAB80) to the volsers of the volumes being restored (DATA12 and DATAS85); if the
original volume serials are still online, these output disks will be placed offline at the completion of
the restore. The backups are not cataloged, so the backup tape volume serials are provided on the
TAPEx DD statements. FDR will issue a WTOR to the MVS operator (message FDRWO01)
requesting permission to perform the restore.

//RESTORE EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3390,DISP=0LD,VOL=SER=DATAO"1
//TAPE1 DD UNIT=TAPE,DSN=BACKUP .VDATA12,DISP=0LD,
/7 VOL=SER=(T00100,T00110,T00120,T00130)
//D1SKA DD UNIT=3380,DISP=0LD,VOL=SER=DATAS80
//TAPEA DD UNIT=TAPE,DSN=BACKUP .VDATA85,DISP=0LD,
/7 VOL=SER=(T00200,7T00205,700235)
//SYSIN DD ES

RESTORE TYPE=FDR,CPYVOL ID=YES

Restore a disk from a tape backup without changing the volume serial of the output disk volume.
The volume will be relabeled later to the volume serial of the volume which was dumped so
VOLRESET=NO specifies that FDR will not rename the VTOCIX or ABR model. Neither the backed-
up disk nor the target disk can be SMS-managed. FDR will issue a WTOR to the MVS operator
(message FDRWO01) requesting permission to perform the restore.

//RESTORE EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD UNIT=SYSDA,DISP=0LD,VOL=SER=ALTRES
//TAPE DD DSN=BACKUP .VMVSRES ,DISP=0LD
//SYSIN DD X

RESTORE TYPE=FDR,CPYVOLID=NO,VOLRESET=NO

Restore a SMS-managed disk from a backup tape. Since the backup tape indicates it is a backup
of a SMS-managed volume, the output volume must be marked as SMS-managed as well. Since a
full-volume restore of an SMS volume to a new volser would result in uncataloged data sets in
violation of SMS rules, CPYVOLID=YES is forced. FDR will not ask for operator permission; the
restore will begin immediately.

//RESTSMS EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD UNIT=DISK,DISP=0LD,VOL=SER=SMS001
//TAPE1 DD DSN=BACKUP .VSMSO001,DISP=0LD
//SYSIN DD X

RESTORE TYPE=FDR,CONFMESS=NO
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Convert a disk volume from a 3390-2 (2226 cylinders) to a 3390-3 (3339 cylinders), by restoring from
a backup of the 3390-2. The current volume serial of the 3390-3 (D3390A) will be changed to the
volume serial of the 3390-2 (D3390B). If the original volume is still mounted at the time of the restore,
then the new volume will automatically be placed offline at the end of the restore; at that time, the
original volume should be VARYed offline, and the new volume should be MOUNTed. Free space
will automatically be adjusted to include the additional cylinders. If the original volume had an
indexed VTOC, it must be rebuilt on the new volume (see next example).

//RESTORE EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD UNIT=3390,D1SP=0LD,VOL=SER=D3390A
//TAPE1 DD DSN=BACKUP .D3390B,DISP=0LD
//SYSIN DD X

RESTORE TYPE=FDR,CPYVOLID=YES

Restore 3 disk volumes concurrently. The 3 backups will be mounted on 3 separate tape drives and
will be restored in parallel.

//RESTORE EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=k
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=DISK,DISP=0LD,VOL=SER=DATAOQ"
//TAPE1 DD DSN=BACKUP.VDATAQO1,DISP=0LD
//SYSPRIN DD SYSOUT=x
//DISKA DD UNIT=DISK,DISP=0LD,VOL=SER=DATAS85S
//TAPEA DD DSN=BACKUP .VDATA85,DISP=0LD
//SYSPRINA DD SYSOUT=x
//DISKY DD UNIT=DISK,DISP=0LD,VOL=SER=DATA89
//TAPEY DD DSN=BACKUP .VDATA89,DISP=0LD
//SYSPRINY DD SYSOUT=x
//SYSIN DD *

RESTORE TYPE=FDR,MAXTASKS=3

Restore 3 disk volumes concurrently, where the backups were done with the ExXHPDM software
product from StorageTek (see example in Section 10.11). ExHPDM will mount the tape or tapes
required to restore these backups. The restore will be most efficient if all the backups which were
directed to a single tape by ExHPDM are restored concurrently, but it is possible to restore one or
more of them from that tape.

//RESTORE EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=k
//D1SK1 DD UNIT=DISK,DISP=0LD,VOL=SER=DATAOQ"
//TAPE1 DD DSN=BACKUP.VDATAQO1,DISP=0LD,SUBSYS=S0V
//7SYSPRINA DD SYSOUT=x
//D1SKA DD UNIT=DISK,DISP=0LD,VOL=SER=DATAS8S
//TAPEA DD DSN=BACKUP.VDATA85,DISP=0LD,SUBSYS=S0V
//SYSPRINA DD SYSOUT=x
//DISKY DD UNIT=DISK,DISP=0LD,VOL=SER=DATA89
//TAPEY DD DSN=BACKUP.VDATA89 ,DISP=0LD,SUBSYS=S0V
//SYSPRINY DD SYSOUT=x
//SYSIN DD ES

RESTORE TYPE=FDR,MAXTASKS=3 ,MAXERR="1
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Rebuild the indexed VTOC (VTOCIX) on any disk. This will be required after any FDR restore or
copy a disk to another disk with a different capacity (number of cylinders). It will also be required
after COMPAKTion to a new volume with CPYVOLID=YES, if the original volume serial was still

online at the time. This example assumes that the SYS1.VTOCIX.vvvvvv data set exists on the
volume but has been disabled.

//BUILDIX EXEC PGM=ICKDSF
//SYSPRINT DD SYSOUT=x
//D1SK1 DD UNIT=SYSALLDA,DISP=0LD,VOL=SER=PRODO1
//SYSIN DD *
BUILDIX DDNAME (D 1SK1) I XVTOC

CONTINUED ...
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Copy a 3390 volume to another 3390 volume, creating a backup on tape at the same time.
CPYVOLID=NO and VOLRESET=YES are specified (but they are also the defaults) so the volume
serial of the disk being copied to will be retained and the VTOCIX and ABR Model DSCB will be
renamed to match the new volser. This is appropriate when you do not plan to eventually relabel the
output volume back to the volser of the input, however, VSAM clusters will become unusable. All of
the data sets on the volume being copied will be enqueued during the copy. Neither volume can be
SMS-managed.

//COPY EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3390,DISP=0LD,VOL=SER=SYSRES
//TAPE DD UNIT=3390,DISP=0LD,VOL=SER=DUPRES
//TAPE1 DD UNIT=TAPE ,DISP=(,CATLG) ,DSN=SYSRES.BACKUP,VvOL=(,,,20)
//SYSIN DD *
COPY TYPE=FDR,DSNENQ=HAVE,CPYVOL ID=NO,VOLRESET=YES

Copy a 3390 volume to another 3390 volume of the same size. The volume serial number of the
receiving volume will be changed to the volume being copied. The output volume will automatically
be set offline at the end of the restore. To replace the original with the copy, you must vary the
original volume offline on all systems, and vary on the new copy.

//COPY EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3390,DISP=0LD,VOL=SER=DISK01
//TAPE1 DD UNIT=3390,DISP=0LD,VOL=SER=DISKO02
//SYSIN DD 3
COPY TYPE=FDR,CPYVOLID=YES

Convert a 3390-2 (2226 cylinders) to a 3390-3 (3339 cylinders) volume, with a direct disk-to-disk
copy, creating a backup copy on 3490E cartridges as well. The volume serial of the 3390-3
(D3390A) will be changed to the volume serial of the 3390-2 (D3390B), and the new volume will
automatically be placed offline at the end of the copy. At that time, the original volume should be
VARYed offline, and the new volume should be MOUNTed. Free space will automatically be
adjusted to include the additional cylinders. If the original volume had an indexed VTOC, it must be
rebuilt on the new volume (See example in Section 10.11).

//COPY EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3390,DI1SP=0LD,VOL=SER=D3390B <--- 3390-2
//TAPE1 DD UNIT=3380,DISP=0LD,VOL=SER=D3390A <--- 3390-3
//TAPE11 DD UNIT=3490,DI1SP=(,CATLG),
/7 DSN=BACKUP.D3390B,VOL=(,,,20)
//SYSIN DD x
COPY TYPE=FDR,CPYVOLID=YES
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Convert a 3380-K (2655 cylinders) to a 3380-E (1770 cylinders) volume, with a direct disk-to-disk
copy. FDR will not normally allow a copy or restore to a smaller density disk; COMPAKTOR is
recommended for that function. However, if the larger disk has no data sets allocated past the end
of the smaller disk (cylinder 1769 in this example), FDR can do this copy or restore with
PROT=NONE.

All of the comments in the previous example (COPY TO LARGER DISK) apply.

//COPY EXEC PGM=FDR,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=*
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3380,DISP=0LD,VOL=SER=D3380B <--- 3380-K
//TAPE1 DD UNIT=3380,DISP=0LD,VOL=SER=D3380A <--- 3380-E
//SYSIN DD *
COPY TYPE=FDR,CPYVOLID=YES,PROT=NONE

CONTINUED ...
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This section contains some examples of the use of FDR with FDR InstantBackup.

FDR InstantBackup is described in more detail in Sections 25 through 29, depending on the type of
disk subsystem you are using; there are more examples for each subsystem in those sections.
FDR InstantBackup is an additional cost enhancement to FDR.

The disk to be backed up is in an IBM RVA or StorageTek Iceberg/SVA with the Snapshot feature.
The step SNAP will snap PRODO1 to 01FA, creating a point-in-time image of the volume. Step
BACKUP will backup the snapped copy of volume PRODO1. After the backup is complete, FDR will
release all of the back-end (internal disk) storage associated with the snapped volume. See Section
26 for details of FDR InstantBackup for RVA/Iceberg/SVA.

//SNAP EXEC PGM=FDRSNAP
//SYSPRINT DD SYSOUT=x
//TAPE1 DD DUMMY
//SYSIN DD ES

SNAP TYPE=FDR

MOUNT VOL=PRODO1,SNAPUNIT=01FA
//BACKUP EXEC PCM=FDR,REGION=0M, COND=(0,NE, SNAP)
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=k

//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PRODO01,DISP=0LD

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSIN DD ES

DUMP  TYPE=FDR,SNAP=(USE 6 REL)

The disk to be backed up is in an EMC Symmetrix with the Timefinder feature. The BCV at address
01FA has been permanently assigned to online non-SMS volume "PRODO01" at address 01E4; a

previous one-time ESTABLISH has been issued to establish that pairing. The step SPLIT will split
the BCV from its online volume and wait for the split to complete, creating a point-in-time image of
the volume. Step BACKUP will backup the BCV copy of volume PRODO1 and re-synchronize the
BCV with the online volume. See Section 25 for details of FDR InstantBackup for EMC Symmetrix.

//SPLIT EXEC POM=EMCTF
//SYSOUT DD SYSOUT=x
//SYSIN DD ES
SPLIT 1,01FA WAIT
//BACKUP EXEC PCM=FDR,REGION=0M, COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=k

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD DSN=FDR.USE.UNITO1TFA,UNIT=SYSALLDA,

/7 VOL=SER=PRODO1,DISP=0LD

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSIN DD *

DUMP TYPE=FDR,BCV=(USE,RET)

Details of FDR InstantBackup for supported disk systems are found in Sections 25-29.
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DUMP WITH Dump a disk volume in a disk subsystem with the HSDM (High Speed Data Mover) option installed.
HSDM FDR will backup internal compressed images of each data track, reducing elapsed time up to 60%.

COMPRESSION  /pjyp EXEC PGM=FDR,REG|ON=0M
//SYSPRINT DD SYSOUT=%
//SYSUDUMP DD SYSOUT=%
//D1SKA DD UNIT=3390,DISP=0LD,VOL=SER=ABR123
//TAPE DD UNIT=TAPE,DSN=BACKUP V123456 DISP=(,CATLG)
//SYSIN DD %
DUMP TYPE=FDR,DCT=YES

CONTINUED ...
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The FDR/ABR statistics query program (FDRQUERY) has been specifically designed to produce
DUMP statistics as if a user were backing up disk volumes with FDR or with FDRABR using
TYPE=ABR. Also you can request how many data sets would be archived by FDRABR using last
reference date groupings.

The FDR statistics query program will scan all of the volumes specified comparing the number of
tracks which would be dumped if FDR were to execute against the volume as compared to ABR
dumping only data sets which have the update indicator. The saving is printed in tracks and
percentage. Since ABR is usually run every day, the query program will not report on any data set
with an update indicator if it has not been referenced in the last two days. Even using this technique,
the query program may indicate that a larger number of data sets will be dumped by ABR than would
actually take place, if the update indicator is on but the data set was only read in the last two days.

The FDR statistics query program can scan all of the volumes specified to report on the number of
data sets and the tracks they occupy, grouped by the last time they were referenced. As a default
the query program will report data sets in 30 day groups. The purpose of this report is to show an
FDR user how much disk space could be saved, if ABR were used to archive off data sets which
have not been referenced in a specific period of time.

SUMMARY LEVEL -- VOLUME SERIAL NUMBER

ALLOC BEFORE AFTER LAST USED SAVINGS IF ARCHIVED
VOLSER DEVTYPE TRACKS %ALLOC %ALLOC DAYS DATE DSNS TRACKS %SAVED
PROD32 3380-K 17013 42.71% 32.08% 30 98051 12 4237 24.90%

The report fields are:
ALLOC TRACKS -- This number represents the total currently allocated tracks.

BEFORE % ALLOC -- This number is the percentage of the volume that is in use. It is the number
of tracks allocated, divided by the total number of tracks on the disk. For example, volume PROD32
(a 3380-K DASD) contains 39,825 tracks of which 17,013 tracks are allocated. The BEFORE %
ALLOC is 42.71% (17,013 + 39,825 = 42.71%).

AFTER % ALLOC -- This field represents the percent allocated the volume will be if you archive
data sets that have not been used for the number of days specified in the next column. For example,
if on PROD32, there are 12 data sets with 4237 tracks that have not been referenced in 30 days and
you archive them, the AFTER % ALLOC will be 32.08%.

17,013 — 4237 = 12,776 + 39,825 = 32.08%
Allocated Archived Tracks Number After %
Tracks Tracks after of ALLOC
Archiving Tracks

LAST USED -- The DAYS field shows the number of days used to calculate this line in the report.
The data sets on this line have not been used for this number of days. The DATE field shows the
corresponding Julian date (today's date minus DAYS).

SAVINGS IF ARCHIVED -- These fields show the number of data sets which would be archived,
the number of tracks allocated to those data sets and the percentage of the total allocated tracks
they represent.

For example, if volume PROD32 has 17,013 tracks allocated and you archive 4237 tracks, the %
SAVED will be 24.90% (4237 + 17,013 = 24.90%). This means that 24.90% of the allocated space
would be freed by ARCHIVING.
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10.26 FDRQUERY JOB CONTROL

EXEC Must specify the name of the FDR/ABR DUMP statistics query program (PGM=FDRQUERY) and
STATEMENT may also contain a region requirement of 512K.

STEPLIBor If FDR is not in the system linklist, specifies the FDR program library. This should be an APF
JOBLIBDD authorized library.
STATEMENT

SYSPRINT DD  Specifies the primary output message data set. This is a required DD statement and is usually a
STATEMENT SYSOUT data set.

SYSIN DD Specifies the control statement data set. Usually an input stream or DD * data set.
STATEMENT
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10.27 FDRQUERY REPORT STATEMENT

REPORT
STATEMENT

OPERANDS

REPORT

ARCHIVEIBACKUP ;MAXONLINE=nnnn
yAGE=nnn ,ONLINE

,AGEINC=nnn ,STORGRP=cccccccee
,LINECNT=nn L,UNITNAME=cccccccce
,LRDAYS=nnn ,VOL=vvvvwIVOLG=vvvvv

The REPORT statement of FDRQUERY is used to print total tracks and data sets by disk volume
and device, simulating the FDR/FDRDSF/FDRABR DUMP and ARCHIVE Commands.

FDRQUERY will default to scanning all of the disk volumes which are currently online (unless
overridden by VOL(G), STORGRP, or UNITNAME). The report will be formatted for an 80 byte

terminal screen.

ARCHIVE

BACKUP

AGE=

AGEINC=

LINECNT=

FDR will summarize Archive statistics by disk volume, indicating the number of
data sets and tracks that would be freed up if FDRABR archive was executed
against these volumes. The data sets are grouped by last reference date.

The default is 30 day groups.

Print summarized DUMP statistics by disk volume and device type, indicating
the number of tracks and data sets that would be dumped by FDR and
comparing the results to FDRABR dumping only the data sets which have been
updated. The used portion of a data set (partitioned or sequential) is the number
of tracks encompassed by the Last Block Pointer (DS1LSTAR). Data sets are
considered to be 'UPDATED’ if the MVS/SU60 indicator (x '02’ on at DSCB
offset 93(5D)) is present and the data set has been referenced in the last n
days.

Default is 2 days (See LRDAYS).

NOTE: The 'BACKUP’ operand conflicts with the operand 'ARCHIVE’. Either
the operand BACKUP or ARCHIVE must be specified.

Specifies the starting number of days since a data set has been referenced as
used by the AGING summary in the archive simulation. The number may be
from 1 to 999 inclusive.

Default is 30.

Specifies the number to be added to the age value to derive the next date
control break in the AGING summary in the archive simulation. The number
may be from 1 to 999 inclusive.

Default is 30.
NOTE: AGE and AGEINC operands are ignored if ' BACKUP’ is specified.

Specifies the maximum number of lines to be printed on any report page. The
number may be from 28 to 99 inclusive.

Default is 58.
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LRDAYS=

MAXONLINE=

ONLINE

STORGRP=

UNITNAME=

VOL=

VOLG=

FDRQ.UERY REPORT STATEMENT 10.27

BACKUP only. Specifies the number of days that a data set must have been
referenced for the update indicator to be considered for the ABR portion of the
report. May specify from 0 to 999 days, with zero meaning today.

Default is 1, the data set must have been referenced in the last two days.

Specifies the maximum number of disk volumes that may be allocated via DD
statements and/or by dynamic allocation during any single program execution.
The number may be from 5 to 9000 inclusive.

The default is 256.

ONLINE specifies that the query program is to use all available ONLINE DASD
devices to satisfy the user-specified selection criteria.

Default is ONLINE. The selection will be satisfied using ALL ONLINE
VOLUMES unless the user specified 'VOL’, 'VOLG’, STORGRP and/or
UNITNAME.

Specifies the volume serial numbers to be summarized must be part of the
Systems Managed Storage (SMS) storage group name specified.

Default is deferred to the VOLG operand.

Specifies the volume serial numbers to be summarized must be mounted on a
unit address found in the esoteric or generic unit name specified.

NOTE: Selection by UNITNAME requires that FDRQUERY be installed in an
authorized library with an authorization code of one (1). If UNITNAME
selection is attempted and FDRQUERY is not authorized, an FDR640
message will be issued and the request bypassed.

Default is deferred to the VOLG operand.

Specifies the disk volume serial number to be summarized. This is an exact
match operand (i.e.: compare length is 6). Only those disk volume serial
numbers that match exactly will be considered. Multiple volume serial numbers
may be specified if entered=(v...v,...,v...v).

Default is deferred to the VOLG operand.

Specifies the prefix of the disk volume to be summarized. Only those disk
volume serial numbers that start with the prefix specified will be considered.
Multiple volume groups may be specified if entered=(v...v,...,v...v). Up to 400
volume groups (or individual disk volumes) can be specified on each REPORT
command.

Default, if NONE of the volume selection criteria (STORGRP, UNITNAME,
VOL, VOLG) is specified, is to select data from all accessible disk volumes.

CONTINUED ...
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FDRQUERY EXAMPLES 10.28
FDRQUERY EXAMPLES

Print DUMP and ARCHIVE statistics for all ONLINE disks.

//STEP1 EXEC PGCM=FDRQUERY
//SYSPRINT DD SYSOUT=A
//7SYSIN DD *

REPORT BACKUP

REPORT ARCHIVE

Print comparison DUMP statistics for specific disk volumes.

//STEP1 EXEC PGM=FDRQUERY
//SYSPRINT DD SYSOUT=A
//SYSIN DD ES
REPORT BACKUP,VOL=(PRODPK,LIB501,TESTO1)

Print ARCHIVE statistics for all ONLINE disk volumes starting with the prefix 'PROD’. Increment the
ADAYS/ADATE range by 15 days.

//STEPA1 EXEC PGM=FDRQUERY
//SYSPRINT DD SYSOUT=A
//7SYSIN DD ES

REPORT ARCHIVE,VOLG=PROD,AGEINC=15

Print ARCHIVE statistics for all disk volumes within the SMS storage group TSOTEST. Set the
minimum number of days since last referenced to 60.

//STEP1 EXEC PGM=FDRQUERY
//SYSPRINT DD SYSOUT=A
//SYSIN DD X
REPORT ARCHIVE ,AGE=60,STORGRP=TSOTEST

Print comparison DUMP statistics for all disk volumes within the esoteric unit named DISK.
NOTE: UNITNAME selection requires APF authorization.

//STEPA1 EXEC PGM=FDRQUERY
//SYSPRINT DD SYSOUT=A
//SYSIN DD ES

REPORT BACKUP ,UNITNAME=D1SK

Report to a TSO terminal the archiving or DUMP statistics for all online volumes. The report will be
formatted for an 80 byte screen. The SYSIN and SYSPRINT data sets must be allocated to the
terminal prior to the CALL (EXAMPLE: ALLOCATE DD(SYSIN) DA(*) ).

CALL "FDR library name (FDRQUERY)' "PRESS” "ENTER"

FDRQUERY--ENTER COMMAND OR END

REPORT BACKUP "PRESS" "ENTER”
OR

REPORT ARCHIVE "PRESS" "ENTER”

These commands will report on all online volumes. Use VOL= or VOLG= to limit selection criteria
(i.e. REPORT ARCHIVE,VOLG=TSO)
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10.29 FDRQ.UERY SUMMARY ILLUSTRATION

FDRQUERY INCREMENTAL BACKUP SAVINGS

ALLOCATED INCREMENTAL SAVINGS
VOLSER DEVTYPE TRACKS TRACKS DSNS PER TRACKS DSNS PER TRACKS DSNS PER

MVSYS1 3380 13275 7359 124 56% 3947 91 30% 3412 33 46%

MVSYS2 3380 13275 11223 97 85% 1634 18 12% 9586 79 86%

TSO001 3350 16650 16125 968 96% 4015 29 24% 12110 939 75% Tape and

TSO002 3350 16650 15500 812 93% 3900 150 23% 11600 662 74% P .
elapsed time
savings over

SUMMARY LEVEL BY DEVICE TYPE fdu‘% ';g'ume
TOTAL ALLOCATED INCREMENTAL SAVINGS

VOLSER DEVTYPE TRACKS TRACKS DSNS PER TRACKS DSNS PER TRACKS DSNS PER

TOTAL 3350 33300 31625 1780 95% 7915 179 24% 23710 1601 75%

TOTAL 3380 26550 18582 221 70% 5581 109 21% 13001 112 70%

ABR’s Incremental Backup & Recovery

ABR automates the backup of disk volumes. Data sets are Data Set Restore — ABR can automatically recover data set(s)

automatically backed up when updated. ABR incrementals can from the most current or older backups. Entire disk volumes can

save you 50-80% of your backup time compared to DFHSM. be recreated as if a full volume backup was taken the prior night.

FDRQUERY SPACE MANAGEMENT SAVINGS

ALLOC BEFORE AFTER LAST USED SAVINGS IF ARCHIVED

VOLSER DEVTYPE TRACKS %ALLOC %ALLOC DAYS DATE DSNS TRACKS %SAVED
TSO002 3380-K 36045 90.51% 43.19% 30 89051 6901 52.27%

54.94% 60 89021 4787 14162 39.29%

63.71% 90 88356 2962 10672 29.61%

68.58% 120 88326 1897 8730 24.22%
PROD32  3380-K 27479 69.00% 49.01% 30 89051 51 40.78% Space

32.08% 60 89021 12 24.90% occupied by

data sets
inactive for
SUMMARY LEVEL BY DEVICE TYPE 30 days.
ALLOC BEFORE AFTER LAST USED SAVINGS IF ARCHIVED

VOLCNT DEVTYPE TRACKS %ALLOC %ALLOC DAYS DATE DSNS TRACKS %SAVED
6 3380-K 173095 72.44% 52.66% 30 89051 9423 .30%

55.81% 60 89021 5296 22.94%

60.48% 90 88356 4199 28558 16.49%

64.94% 120 88326 2972 17911 10.34%

ABR’s Archive & Auto Recall

Multi-Level Archive — ABR can simultaneously archive user-specified time period, and is then automatically deleted by
data set(s) to disk and tape. The data is stored in backup ABR, leaving the tape copy for a longer retention period.
format, which generally requires significantly less space on disk Auto Recall -- ABR will automatically recall ARCHIVEd data
than originally used. The data is retained on disk for a short sets when they are referenced by a TSO or BATCH user.
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SAR TECHNICAL DESCRIPTION 15.01
SAR TECHNICAL DESCRIPTION
SAR is the Stand Alone portion of the FDR DASD Management System. SAR is an IPLable, self-

loading, stand-alone program not requiring an operating system.

SAR enables you to BACKUP or RESTORE a disk volume when, due to the unavailability of an

operating system, FDR cannot be run. SAR may be used to recover or move disk volumes after
DASD failures or HDA replacements. It may also be used at Disaster Recovery sites, or at new
primary sites, to restore the disk volumes necessary to IPL.

SAR is simple to use and provides console messages to prompt you, so there are no control cards
to prepare. Diagnostic messages are issued if SAR encounters difficulty during the BACKUP or
RESTORE.

SAR supports three major operations:

RESTORE a disk volume from a backup tape.

DUMP an entire disk volume or selected data sets to tape.
CLIP change the volume serial of a disk volume in place.

SAR will execute on any CPU capable of running any version of MVS or OS/390 and will operate
on any type of disk supported by any of the supported MVS versions. SAR can operate in an LPAR
or on a VM virtual machine.

SAR can work with any of these tape drives:

IBM 3420/3422 (9 track) IBM 3480/3490 (18 track cartridge)

IBM 3490E (36 track cartridge) IBM 3590 (Magstar cartridge)

StorageTek Timberline StorageTek Redwood

StorageTek 9840 any tape drive which emulates one of the above.

On the IBM PC Server S/390 (also called a P/390), SAR supports the MVS disk volumes emulated
on OS/2 disk storage. For tape, SAR can use either standard tape drives attached by a channel
adaptor card, the 4MM tape drive built into the server (emulating a 3420 or 3480), or OS/2 disk files
which are defined as emulating a tape. SAR also operates on a RS/6000 S/390 (also called a R/
390) with similar functions, running under AIX. P/390 operations are described here; R/390
operations are not described but they are similar to the P/390.

From supporting SAR for the last 28 years, Innovation has a lot of experience on what problems
can occur and how users react to try and solve them. We have put a lot of effort into making SAR
easy to use. For example, SAR displays the available choices for most options, and prompts you
if you enter an invalid value. Since SAR is used infrequently and since you are often rushed to
complete SAR operation to recover from a system crash or DASD failure, proper procedures may
not be followed. After reading the rest of the SAR documentation, please review section 15.25 for
suggestions on avoiding common problems.
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SAR TECHNICAL DESCRIPTION 15.01

CONTINUED

SAR can restore:

— An entire disk volume from a full-volume backup tape created by FDR, ABR, or SAR.

— Ranges of specific tracks, from any type of backup tape created by FDR, DSF, ABR, or SAR.

If the input tape to a SAR restore is not a full-volume backup tape, SAR issues a warning message
and you have the option to continue the restore. This usually means that the wrong tape was
mounted.

SAR can only restore backups to the same disk type, e.g., 3380 to 3380, 3390 to 3390 (or to devices
which emulate the same disk type, such as 3390 to RAMAC emulating 3390).

On a full-volume restore, you have 3 options controlling the volume serial of the disk volume after
the restore:
- retain the original volume serial of the output disk volume

- restore the volume serial of the disk on the backup tape
- specify a new volume serial from the console

SAR can restore to an uninitialized volume, i.e., one that does not currently contain a volume label
or VTOC.

If you restore an ABR-created full-volume backup tape using SAR, the ABR model DSCB on the
volume will be downleveled. The Generation and Cycle will reflect the previous generation. Use the
REMODEL command (see Section 50.44) to update the ABR model after you relPL MVS. You
should not try to restore from an ABR-created incremental (data set) backup.

SAR can restore from any file on an ABR backup tape, using the file sequence number on the INPUT
TAPE UNIT command. The file sequence number is shown in the FDRABRP PRINT CATLG report,
and in the FDR305 message in the listing of the backup job (see "ABR Backup Tapes" in Section
15.24)

SAR can back up to tape:

— An entire disk volume. The backup will contain all allocated tracks as shown in the VTOC,
including the VTOC and the label track (cylinder 0 track 0).

— Data sets, by dsname or group name (similar to an DSF or ABR data set backup).
— Ranges of specific tracks (similar to a backup created by DSF with FROM/TO).

SAR will request scratch tapes to be used for the backup. It will display the data set name, volume
serial number and current expiration date of the backup tape mounted; you must manually insure
that the tapes are in scratch status. You can specify the data set name to be placed in the tape
labels.

The backups produced by SAR can be restored by SAR, FDR or ABR. Individual data sets can also
be restored from this backup using DSF or ABR. However, VSAM files cannot be restored by cluster
name.

NOTE: Although tapes created by SAR are logically equivalent to FDR tapes, there are formatting
differences, so they cannot be successfully compared to tapes created with FDR or ABR.

CLIP stands for Change Label In Place. A SAR CLIP will change the volume serial number in the
label track (cylinder O track 0) of a disk volume. SAR will prompt you for the existing serial number
and the new serial number. This procedure will not affect any other data on the volume. However, if
the volume serial is changed on a volume containing ICF VSAM clusters or SMS-managed data
sets, that data will not be accessible.

CLIP will work only on initialized volumes, i.e., those containing a volume label and VTOC.

CONTINUED . . .
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CONTINUED

You can specify that SAR is to back up or restore specific tracks. From 1 to 10 ranges of tracks may
be specified. SAR will prompt you for the ranges of track addresses to be processed.

Absolute track restore does not update the DSCBs in the VTOC, so you usually must restore ranges
of tracks that represent data sets already in the VTOC. Care should be taken if the label track
(cylinder 0 track 0) or a track in the VTOC is restored, since this may make the volume unusable.

You can specify that SAR is to back up specific data sets or groups of data sets. SAR will prompt
you for the data set names. From 1 to 10 data sets or groups of data sets may be specified. A group
prefix is specified by inserting an * at the end of the prefix. For example, specifying SYS1.* will
instruct SAR to dump all data sets starting with 'SYS1.". If the VTOC is to be dumped, specify
***VTOC; this will also dump cylinder 0 track 0 (the volume label track).

NOTE: SAR RESTORE does not support data set operations. Backups created by SAR data set
dump can only be restored with FDRDSF or by SAR with the absolute track option (and only to data
sets preallocated at the proper track locations, since SAR absolute track restore will not update
the VTOC).

SAR can be IPLed on a VM virtual machine. See the member $$SAR in the FDR ICL (Installation
Control Library) for details on VM usage.

SAR will automatically determine the type and model of disk being dumped or restored. For
emulated disks (such as IBM RAMAC, IBM RVA, EMC, and StorageTek disks), SAR will identify the
model that they emulate.

SAR cannot restore to a disk with a different geometry (tracks/cylinder and track capacity), such as
3380 to 3390, but it is able to restore to a larger capacity disk with the same device geometry (same
disk type), for example, from a backup of a 3390-2 to a 3390-3. SAR will automatically recognize
whether the output volume being restored is the same capacity as the volume that was backed up.
If the volume being restored to is larger, SAR will turn on the DOS bit, so that the first time a data
set is allocated on that volume after the system is IPLed, the system will call the VTOC conversion
routine, which will rebuild the VTOC to reflect the larger amount of available space. If the volume
contained an indexed VTOC, the index will be disabled and you must use ICKDSF to rebuild the
index after IPL.

Normally SAR will not allow you to restore a backup to a model with a smaller capacity than the disk
that was backed up. However, as long as there were no data sets allocated on the original disk
beyond the end of the target disk, you can force SAR to restore a higher capacity disk to a lower
capacity disk of the same type. You must override the device type that SAR has correctly
determined and substitute the type that was backed up. For example, if your backup was created
from a 3390-3 and you want to restore to a 3390-2, then specify OUTPUT DISK DEVICE=3390-3.

Warning: Restore to a smaller disk will only work if all of the allocated tracks on the original
disk are contained within the physical capacity of the output disk. Otherwise, SAR will give
various error messages. Innovation recommends that this type of restore be done only if no
other options are available.

SAR can restore backups created with the HSDM (High Speed Data Mover) hardware option
available on some disk subsystems. See Section 80.33 for details on HSDM.

CONTINUED . . .
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SAR RESTORE automatically supports tapes that were compressed by the software data
compression feature of FDR (COMPRESS=). There are no special considerations. SAR cannot
create a tape with FDR compression, but it can read and create cartridges that are compressed by
the tape hardware (IDRC).

For restore, SAR will automatically request the second and subsequent tape volumes if more than
one volume was used on the backup; however, the operator must know what tape volumes are
required for the restore of a particular disk volume and mount them in the proper order. During
backup, SAR will request a new scratch output tape be mounted if the current volume is full. In either
case, a message will be issued to the console requesting the next volume. SAR will automatically
recognize when the new volume has been mounted and continue with the operation.

Itis the operator’s responsibility to ensure that the required input or output tapes are mounted in the
correct order, and to record the volume serials of output tapes. If you are restoring from ABR full-
volume backups, an FDRABRP "PRINT CATLG" report can be used to identify the tapes required
for the restore.

SAR can use 1 or 2 tape drives for the Dump or Restore operation. To request 2 tape drives, specify
“2” after the TAPE DEVICE parameter (e.g., INPUT TAPE DEVICE=3480,2). Allowing SAR to use
2 tape drives will reduce wall clock time by making it possible for the operator to premount the next
tape. SAR will automatically start writing or reading the next tape while the prior one is being
rewound and unloaded.

If your cartridge tape drive has an automatic cartridge loader (ACL) you can load the tapes required
into the ACL before the SAR operation is started. The ACL cannot be in system mode. Ifitis in
automatic mode, the next tape is automatically loaded when the previous tape is unloaded by SAR.
In manual mode, the operator must press START to load each cartridge.

If the required tape volumes are in an Automated Tape Library (ATL) such as the IBM 3494/3495
and StorageTek silos, special procedures may be required to mount the tapes required for the
backup or restore. The SAR IPL tape can also be in the ATL. Please consult each vendor's
documentation for details:

*The IBM 3494 supports a "stand-alone mode" for a given drive, selected from the library
console. In that mode you can tell it which tape volumes to mount, and it will fetch and
mount them automatically. You can also insert tapes from outside the library (such as the
SAR IPL tape).

*The IBM 3495 and StorageTek silos must be placed in manual mode, allowing you to enter
the enclosure and manually mount tapes. If the required tapes are in the library, you must
locate them and manually mount them. The 3495 has a locate function on its "manual
mode" console, while StorageTek has an IPLable utility called "POST VOLSER to Location"
which identifies tape locations.

SAR supports both SL (standard label) and NL (non-labeled) tapes. Since most tapes are labeled,
documentation on the use of NL tapes is only in the member $$SAR in the FDR ICL (Installation
Control Library).

SAR cannot restore from backups created with the ExHPDM software from StorageTek (see Section
80.33).

CONTINUED . . .
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Any 3270-compatible display connected to a channel-attached non-SNA 3x74 control unit or
integrated console adapter can be used as the SAR console. Any standard MVS MCS console is
supported by SAR.

On the IBM P/390, SAR will use the 3270 console emulated by Communication Manager/2.

Normally SAR will wait for some device to present an ATTENTION interrupt and then will attempt
to use that device as a console. ATTENTION will be generated when you press ENTER on a
display console, so you simply need to press ENTER on your console to identify it to SAR.

However, if you have other display terminals (such as TSO terminals) attached by non-SNA 3x74
control units, it is possible that another user will press ENTER before you have a chance to, and
will suddenly get the SAR menu on his screen. This is often a problem with anxious users waiting
for the system to come back up. There are other devices (such as CTC adaptors and 37x5
communication controllers) which also present ATTENTION and may confuse SAR. If you are
unable to prevent such false interrupts, you can customize SAR with FDRSARLR, specifying the
addresses of your consoles (up to 5) so that SAR will attempt to use one of them without waiting for
an ATTENTION.

SAR supports printer/keyboard consoles, which display one line at a time (see the member $$SAR
in the FDR ICL (Installation Control Library) for details). In addition, on most S/390 systems, SAR
supports the limited-function operator message facility on the hardware console, known as the
"SCLP Console" as a printer/keyboard-type console. See "SCLP Console" in Section 15.02 for
instructions.

Some errors cause immediate termination of the current SAR function, but SAR is able to continue
after certain types of errors. If an error occurs, SAR will display a message detailing the error. If
SAR is able to continue, the message will include the text "REPLY CONTINUE OR TERM" and you
will be prompted for a response. If you reply CONTINUE (or just press ENTER since CONTINUE
is the default), SAR will continue; however, depending on the error, data may be lost (not dumped
or restored). If you reply TERM, SAR will terminate its current operation, enabling you to restart
SAR for another function. If you have a hardcopy device assigned, and you want a dump of SAR's
memory for diagnostic purposes, you can use the PSW RESTART hardware function (see Section
15.03) to obtain such a dump before replying.

CONTINUED . . .
-15-5 -



15.02

IPL
REQUIREM
ENTS

CONSOLE
REQUIREM
ENTS

SAR OPERATION REQUIREMENTS 15.02
SAR OPERATION REQUIREMENTS

Naturally, SAR requires a processor (CPU, or CPC, or LPAR) on which to operate. That processor
must be idle (ready to IPL).

SAR requires these I/O devices: the IPL device, an operator console, a hardcopy device, a tape
drive and a disk volume. All must be physically addressable by the processor, enabled and ready.
Tapes must be offline to all other CPUs. If no hardcopy device is available, SAR can run without
one, but if problems occur, diagnosis may be more difficult.

NOTE: If SAR is IPLed on a multi-processor CPU, SAR will actually execute only on the processor
it was IPLed on. If SAR is executed on an LPAR, all these devices must be accessible from that
LPAR.

SAR can be IPLed from a tape, disk or card reader (including VM virtual card readers).

A copy of SAR is always the first file on any FDR distribution tape so you may IPL from it, but it is a
time-consuming procedure since it is a labeled tape. For efficiency and convenience, the SAR
program should be copied to a disk or unlabeled tape using the program FDRSARLR (Section
15.20). IEBGENER can also be used to copy the SAR program file to an unlabeled tape.

On a P/390, SAR can be IPLed from tape drives attached by the channel adaptor card, from the
built-in 4mm tape emulating a 3420 or 3480, or from a MVS disk volume emulated by OS/2
(FDRSARLR must be used to place SAR on that volume, of course). Also, OS/2 files can be
configured to emulate a tape drive; you can copy SAR to such a file, then IPL from it as if it were a
tape.

By default, SAR attempts to use as the operator console the first device that presents an
ATTENTION interrupt after IPL is completed. Normally, you do this by simply pressing ENTER on
the desired console. On an P/390, activate the first CM/2-emulated 3270 session, press the right-
hand mouse key, and select "ATTN" from the menu that is displayed. For the SCLP console, see
the instructions below.

If you have other display terminals (such as TSO terminals) attached by non-SNA 3x74 control units,
it is possible that another user will press ENTER before you do, and will suddenly get the SAR menu
on his screen. There are other devices (such as CTC adaptors and 37x5 communication controllers)
which also present ATTENTION and may confuse SAR. If you are unable to prevent such false
interrupts by resetting these devices or putting them physically offline, you can preconfigure SAR
with the addresses of your consoles (up to 5) with FDRSARLR and SAR will attempt to use one of
them without waiting for an ATTENTION.

Once SAR identifies the console, the processing options and their defaults are displayed on the
screen and the cursor is positioned to the first modifiable option. A default value may be accepted
by pressing ENTER; the cursor will then be positioned to the next option line. If you need to override
the defaults shown on a line, type over the data on that line and press ENTER. If the override is not
accepted, a message will be issued and the cursor will be repositioned on the invalid entry. If the
override is accepted, the cursor will be positioned to the next entry. Where applicable, SAR will
display a list of acceptable values for the current option at the bottom of the screen.

SAR is not a true full-screen processor. You cannot use the cursor keys to move to a line other than
the current one, enter multiple parameters without pressing ENTER, use the ERASE EOF key or go
back to correct a previous parameter.

It is always necessary to press ENTER once for each option line, whether the defaults are
accepted or overridden.
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SAR OPERATION REQUIREMENTS 15.02

CONTINUED

In complex hardware configurations, especially Sysplex configurations, there may not be a 3270-
type non-SNA console available for use with SAR on the IPLed CPU. In this case, there is a
software console facility built into most S/390 systems which can be used to operate SAR,; it is
called the "SCLP console" function. However, it is awkward to use, especially on ES/9000
processors, so it should be used only when no other options are available. It is accessed through
the hardware console, which is the service processor console on ES/9000s and the HMC (hardware
management console) on 9672s.

Since these console functions are not full-screen 3270-type consoles, SAR treats them much like
printer-keyboard consoles, displaying one message at a time and waiting for replies to be entered.

On a service processor console:

After IPLing SAR, you can switch to the SCLP console by keying:
F OPRMSG

on the service processor console.

To enter a reply, you must press the CANCEL key (ALT-PF1) and wait a few seconds for the cursor
to move to the "SCP MESSAGE" line before entering your reply. Unlike a normal console, you
cannot enter a null message by simply pressing ENTER; you must enter at least one character. So
that you can accept the SAR default replies, SAR has been modified to treat a reply consisting of
just one blank as a null reply, so you can accept the defaults by entering one blank space and
ENTER.

There is no ATTENTION function. To cause SAR to recognize that you want to use the SCLP
console, enter a null reply as shown above; the SAR messages should then start to appear. Atthe
end of SAR operation, to restart SAR without relPLing, use the same procedure.

On HMCs:

Double-click the icon for "Operating System Messages". This opens a window for the SCLP
console function. If necessary, select the tab for the image on which SAR is running. This window
has a SEND COMMAND button and a RESPOND button; you may click on either to send replies
to SAR, but SEND COMMAND is preferred.

Note that trailing blanks are not sent to SAR. This is a problem mainly when you wish to enter 6
blanks for the VOLUME SERIAL= reply; to accommodate this, SAR will also accept a volser reply
of an asterisk (*) as equivalent to 6 blanks. It is also a consideration when you are replying with a
tape data set name; you cannot reply with a name shorter than the name found on the tape.

There is no ATTENTION function. To cause SAR to recognize that you want to use the SCLP
console, enter a null message with SEND COMMAND; the SAR messages should then start to
appear. Atthe end of SAR operation, to restart SAR without relPLing, use the same procedure.

CONTINUED . . .
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DURES

LOADING SAR 15.03
LOADING SAR

To IPL SAR, the following procedures must be followed:
STEP 1

From Tape -- Mount and ready the SAR IPL tape on an available tape drive. Rewind it if necessary.

From Disk -- Device must be on-line and ready.
STEP 2

IPL SAR from the selected device. The procedure will vary depending on the type of your CPU, but
the procedure will be similar to the procedure you use to IPL your normal operating system, except
that the IPL device address will be the device selected in Step 1. Note that a SYSTEM RESET is
not required before IPLing (IPL does an automatic SYSTEM RESET) and that either an IPL
NORMAL or an IPL CLEAR may be used (IPL CLEAR is recommended).

If you are not familiar with the IPL procedure for your CPU, details can be found in the operator’s
documentation from the hardware vendor. However, for quick reference, here are brief descriptions
for common IBM CPUs:

On a system with a separate hardware service console:

-- If necessary, select the LPAR (Logical partition) on which you wish to IPL SAR. SAR will only be
able to access devices configured to this LPAR.

-- Enter the Service Language command (from any screen):

LOAD CPn address
where "CPn" is the target processor, and "address" is the device address of the SAR IPL device.

-- If the IPL is successful, you must move to a software console to operate SAR.
On a system with a HMC (Hardware Management Console):

-- To IPL, drag the icon for the CPC image on which to wish to run SAR to the "LOAD" task icon.
You will be prompted for the IPL device address; enter the address where SAR resides.

On a P/390:
-- Make sure that CM/2 (Communication Manager/2) is started to provide console support.

-- If you have copied SAR to an OS/2 file, you may need to use the "P/390 Configuration" dialog to
assign that file to a P/390 address as a tape drive.

-- Open an OS/2 window and issue the command "IPL address". You may need to switch to the
P390 subdirectory to use the IPL command.

NOTE: If SAR is being IPLed from an INNOVATION FDR distribution tape, you must perform
the IPL procedure 5 times. The first 4 IPLs will fail as it reads the header labels (VOL1, HDR1,
HDR2, and tape mark); the fifth IPL should succeed (allow a few seconds after each error to
be sure the processor has completed the IPL procedure before initiating the next one). We
recommend copying SAR to a disk or unlabeled tape to avoid this.
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LOADING SAR 15.03

CONTINUED

STEP 3

If the CONSOLE UNIT was specified via FDRSARLR (Section 15.22), the operator messages will
automatically appear on the unit specified, if it is available and if it responds to console commands.
If more than one console unit address was specified, each will be tried in turn. If none of the
specified consoles respond, SAR acts as if no console unit was specified.

--OR ELSE--

When the IPL successfully completes, the processor should enter a wait state with a code of X
'FFFF’ in the last two bytes of the PSW indicating SAR is waiting to identify a console (depending
on your CPU type, you may not be able to see this PSW unless you STOP the CPU). At this time
you can select the SAR console by pressing the ENTER key on a display console.

On an P/390, activate the first CM/2-emulated 3270 session, press the right-hand mouse key, and
select "ATTN" from the menu that is displayed.

STEP 4

The SAR menu, showing the default options, will now appear on the console, and the cursor will be
positioned to the first option. For each option, you must press ENTER to accept the default or
overtype the default with the desired value and press ENTER. If the response is valid, SAR will
position the cursor to the next response. SAR will display a line of valid responses for the current
option. The process option messages are detailed in Section 15.04.

NOTE: SAR does not operate in true full screen mode. Do not use the cursor keys to move around
the screen. Also the ERASE EOF key is not supported; if the remainder of a line is to be blanked
out, it must be done using the space bar.

ITIS ALWAYS NECESSARY TO PRESS ENTER ONCE FOR EACH OPTION THAT THE
CURSOR POSITIONS TO, WHETHER OR NOT THE DEFAULTS ARE ACCEPTED.

You can configure SAR to bypass some or all of the options, accepting the preset defaults without
prompting. See member $$SAR in the FDR ICL (Installation Control Library) for details.

STEP 5

All devices needed for this execution should be available and ready. You may pre-mount Input or
output tape volumes if you like, or SAR will prompt you to mount them when required.

STEP 6

The DUMP, RESTORE or CLIP will begin when all of the processing options have been specified.
Successful conclusion of the requested function will be indicated by an 'FDR999 SAR
SUCCESSFULLY COMPLETED’ message. Other conditions are indicated by appropriate
messages to the operator console and hardcopy device.

CONTINUED . . .
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15.03 CONTINUED

PROBLEM -+ If SAR does not successfully load, restart with Step 1.

DETERMIN- If SAR appears to load but does not display the SAR options on your console when you press
ATION ENTER, check the last 2 bytes of the PSW (you may need to STOP the CPU to see the PSW).
If it ends in FFFF, either SAR is not receiving the ATTENTION from your console or it cannot
identify it as a supported console type. If it ends in 3333, an unrecoverable error occured on
the console. If it ends in anything else, SAR identified another terminal as a console before
you hit ENTER (possibly an end-user terminal).

* A runaway backup tape may be caused by an incorrect response to the INPUT TAPE UNIT=
message.

RESTART- Once a SAR function completes, either normally or abnormally, you may restart SAR to initiate a
ING SAR new function without re-IPLing. You will receive message:

FDR938 PRESS ENTER ON CONSOLE TO RESTART

In most cases, simply press ENTER on the SAR console to restart SAR,; if that is not possible, use
the PSW RESTART function (described below).

SAR will completely reinitialize itself and will redisplay the initial SAR menu. It will not retain any
options you specified for the previous function (except for the console address); start over from step
4 to initiate the new SAR function.

CONTINUED . . .
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15.04

HARDCOPY
OPTIONS

SAR CONSOLE MESSAGES 15.04

SAR CONSOLE MESSAGES

FDR - INNOVATION DATA PROCESSING - SAR VER 5.3/01P PRESS ENTER AFTER EACH REPLY
HRDCOPY DEVICE=1403,0VERRIDE=Y

HRDCOPY UNIT=00E

OPERATION REQUEST=RESTORE

TYPE=FULL

INPUT TAPE DEVICE=3480,1

INPUT TAPE UNIT=180,001

MODE=D4

OUTPUT DISK UNIT=130

OUTPUT DISK DEVICE=3380

VOLUME SERITAL=XXXXXX,CPY=Y

FDR931 VALID RESPONSE=3211 1403 3203 4245 3286 3287 3288 3289 NONE TAPE 3480

The SAR console will look similar to the above after the IPL is complete or after SAR is restarted.
The options shown are the defaults distributed by Innovation, but your installation may have
changed some of the defaults with FDRSARLR (See Section 15.20) so your initial menu may look
different. The options discussed on the following pages are highlighted in the menu at the top of
each page. As shown, SAR will display a list of valid responses for most of the options. Don't forget
that you must press ENTER after each line and let SAR reposition the cursor to the next option; do
not attempt to move the cursor yourself.

HRDCOPY DEVICE= mmmmINONE,OVERRIDE=Y|CIN

Indicate the type of hardcopy console or printer for SAR messages and diagnostic memory dumps.

DEVICE TYPE HRDCOPY DEVICE=
Line printer 1403
3270-family printer 3287
Tape (cartridge, any type) 3480
Tape (9 track round) TAPE
No hardcopy assigned NONE

As you can see in the "valid responses" shown in the sample screen above, other device types are
accepted, and you can enter your actual device if it is shown. However, the responses shown in
this table cover all types of devices supported by SAR.

“Line printer” includes most high-speed printers that can be controlled by JES, except for 3800,
3900, and APF or page printers. "3270-family printer" includes printers that respond to 3270-family
printer commands such as MVS hardcopy console devices.

If a hardcopy device is not available, reply 'NONE’ to this message; you will not be prompted for the
HARDCOPY UNIT. However, Innovation recommends that a hardcopy be assigned whenever a

device is available, so that message listings and memory dumps can be preserved for diagnostic

purposes.

If a tape is specified for the hardcopy device, SAR will write all messages to the tape drive specified.
SAR will display the data set name and expiration date of the tape mounted and you will be asked
if it is OK to write on the tape and given an opportunity to specify a new data set name. Care should
be taken not to specify the FDR backup tape as hardcopy. SAR writes unblocked 120 byte records
to the tape. IEBGENER, or any other print program, can be used to print the tape.

OVERRIDE= specifies whether the operator will be permitted to override the options that were set
by FDRSARLR. Used primarily under VM. See member $$SAR in the FDR ICL (Installation
Control Library) for details.

HRDCOPY UNIT=uuu

Provide the 3- or 4-digit hexadecimal I/O address of the hardcopy device. If NONE was specified
for HRDCOPY DEVICE-= this option will be bypassed (no reply required).
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OPERATION
OPTIONS

15.04

FDR - INNOVATION DATA PROCESSING - SAR VER 5.3/01P PRESS ENTER AFTER EACH REPLY
HRDCOPY DEVICE=1403,0VERRIDE=Y

HRDCOPY UNIT=00E

OPERATION REQUEST=RESTORE

TYPE=FULL

INPUT TAPE DEVICE=3480,1

INPUT TAPE UNIT=180,001

MODE=D4

OUTPUT DISK UNIT=130

OUTPUT DISK DEVICE=3380

OPERATION REQUEST=RESTOREIDUMPICLIP

RESTORE SAR is to restore a backup tape to a disk volume.
DUMP SAR is to backup a disk volume or data sets to tape.
CLIP SAR is to change the volume serial of a disk volume. When you press

ENTER, the cursor will be positioned to the OUTPUT DISK UNIT response
since the intervening options are not applicable. You will be prompted for the

new volume serial after the disk’s current volume serial is entered and

validated. A tape is not used and the disk volume is not changed in any other

way.

TYPE=FULLIDATASETIABSTRK

FULL For a RESTORE, SAR is to restore all of the tracks contained on the backup

tape.
For DUMP, SAR is to dump to tape all of the allocated tracks on the disk
volume, including the VTOC and label track (cylinder 0 head 0).

DATASET Not valid for RESTORE. For DUMP, SAR is to prompt for the data set names

or groups to be dumped. A maximum of 10 data set names or groups may
specified. A group name is specified by ending the characters with an *,
requesting SAR to dump all data sets which begin with the characters

be

specified. For example, DATASET SET NAME=SYS1.* will dump all data

sets beginning with 'SYS1.”. The VTOC and cylinder zero head zero may

be

dumped by specifying ***VTOC. When all of the data set names have been

entered, enter ***END to process.

ABSTRK Requests that specific tracks be dumped or restored. SAR will prompt you
the beginning address of a range of tracks with the message STARTING
CCHH=CCCCCHHHH, and will position the cursor after the equal sign.

for

Overtype the CCCCCHHHH with the five digit decimal cylinder number and
four digit head (track) number of the first track in the range, and hit ENTER.
Next SAR displays the message ENDING CCHH=CCCCCHHHH; enter the
decimal ending address of the last track of the range, and hit ENTER. SAR
then returns to the STARTING CCHH message, and you enter the next range
of tracks (maximum of 10). When all of the track ranges have been entered,

enter ***END to process.

WARNING: Care should be taken if the volume label track or a track in the VTOC is to

be

restored. If cylinder zero, track zero is specified on a restore, the label will be restored

from the dumped volume.

CONTINUED . . .
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15.04 CONTINUED

TAPE
OPTIONS

FDR - INNOVATION DATA PROCESSING - SAR VER 5.3/01P PRESS ENTER AFTER EACH REPLY
HRDCOPY DEVICE=1403,0VERRIDE=Y

HRDCOPY UNIT=00E

OPERATION REQUEST=RESTORE

TYPE=FULL

INPUT TAPE DEVICE=3480,1

INPUT TAPE UNIT=180,001

MODE=D4

OUTPUT DISK UNIT=130
OUTPUT DISK DEVICE=3380
VOLUME SERITAL=XXXXXX,CPY=Y
OUTPUT DISK UNIT=130
OUTPUT DISK DEVICE=3380

If you have chosen OPERATION TYPE=DUMP, INPUT TAPE will change to OUTPUT TAPE on the
SAR menu.

INPUT TAPE DEVICE-=tttt,n
Specifies the type of device used for the backup tape.

DEVICE TYPE SAR RESPONSE (tttt)
3420 Type tape drive (9 track round tape) 3420

3422 Type tape drive (9 track round tape) 3422

3480/3490 cartridge tape drive (18 track)** 3480 or 348X*

3490E cartridge tape drive (36 track)™™ 3490 or 349X*

3590 (Magstar) cartridge drive™* 3590 or 359X*

* For a DUMP operation, SAR will invoke the IDRC hardware compaction feature of the cartridge
drive if you specified 348X, 349X, or 359X, creating a compressed backup. If 3480, 3490, or 3590
is specified, the backup will not be compressed. For a RESTORE operation, IDRC compacted
tapes are automatically supported as long as the tape drive hardware supports it; it does not
matter which form of the device type you use.

** For a non-IBM tape drive, such as the StorageTek Timberline, Redwood, or 9840, specify the
IBM tape type emulated by the drive.

Number of tape units (,n) -- specifies the number of tape units, 1 or 2, for the dump or restore. If
“,2” is specified , SAR will use 2 consecutively addressed tape drives, depending on the tape drive
address specified for TAPE UNIT in the next response. Normally the second tape drive will be
the next sequentially higher unit address (e.g., if you specify TAPE UNIT=391 the other unit will
be 392). However, if the TAPE UNIT address ends with F, then the next lower address will be
used (e.g., for TAPE UNIT=38F, the other unit will be 38E). This parameter reduces elapsed time
because it allows the operators to pre-mount the next tape without waiting for the rewind and
unload of the current tape. SAR will ask that the next input or output tape volume be mounted on
the drive not in use. The mount requests will flip-flop until the dump or restore is completed. SAR
will process the first tape on the unit specified in the TAPE UNIT parameter.

"n" can also be "R", e.g., "INPUT TAPE DEVICE=3590,R". This tells SAR to keep (retain) the
tape at the end of a restore instead of unloading it. This can be used when the tape contains
multiple backups to be restored with SAR, so that it doesn’t have to be mounted multiple times.

CONTINUED . . .
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DISK
OPTIONS

SAR CONSOLE MESSAGES 15.04

CONTINUED

INPUT TAPE UNIT=uuu ,fff

"uuu” is the 3- or 4-digit hexadecimal I/0O address of the first or only tape drive (if the address is
4 digits, overtype the comma following "uuu" but be sure to keep the file number in the same
location). If “,2” was specified for the number of units in the reply for TAPE DEVICE, then a
second tape drive with an address one higher or one lower than this drive will also be used, as
described above.

"fff" is the file number on the input tape. It is used only for restore, and only when the tape is a
multi-file tape (such as an ABR tape). The default is "001" which is used to restore from the first
file on the tape. If you specify any other value (all 3 digits must be given), SAR will scan the labels
on the tape until it finds the specified file number. For ABR tapes, the proper file number can be
obtained from the FDR305 message produced when the backup was taken, or from the FDRABR
"PRINT CATLG" report.
WARNING: We strongly recommend that ABR users run regular PRINT CATLG reports
because if your system is down you may have no other way of identifying the required
input tapes.

MODE=mm

Mode is meaningful primarily for tapes drives that can write in multiple densities, such as 3420

(round) tapes, and was used only for dumps since the tapes adjusted automatically to the density of
tapes being read for restores. SAR will set "mm" to D4 for all cartridge drives, and to D3 (6250 BPI
or the highest density the drive supports) for all round tape drives. You should not change this value.

FDR - INNOVATION DATA PROCESSING - SAR VER 5.3/01P PRESS ENTER AFTER EACH REPLY
HRDCOPY DEVICE=1403,0VERRIDE=Y
HRDCOPY UNIT=00E

OPERATION REQUEST=RESTORE
TYPE=FULL

INPUT TAPE DEVICE=3480,1

INPUT TAPE UNIT=180,001
MODE=D4

OUTPUT DISK UNIT=130

OUTPUT DISK DEVICE=3380

VOLUME SERIAL=XXXXXX,CPY=Y
OUTPUT DISK UNIT=130

OUTPUT DISK DEVICE=3380

If you have chosen OPERATION TYPE=DUMP, OUTPUT DISK will change to INPUT DISK on the
SAR menu.

OUTPUT DISK UNIT=uuu
The 3-or 4-digit hexadecimal I/0 address of the disk device.

CONTINUED . . .
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CONTINUED

OUTPUT DISK DEVICE=dddddd

Specifies the type of disk SAR is to DUMP or RESTORE. For most disks, SAR will automatically
determine and display the actual type of the disk after you reply to the DISK UNIT= option.

DEVICE TYPE SAR RESPONSE

3380 Single Density (885 cylinders) 3380

3380-E Double Density (1770 cylinders) 3380-E

3380-K Triple Density (2655 cylinders) 3380-K

3390-1 Single Density (1113 cylinders) 3390-1

3390-2 Double Density (2226 cylinders) 3390-2

3390-3 Triple Density (3339 cylinders) 3390-3

3390-1/2/3 in 3380 Compatibility Mode 3380-1 or 3380-2 or 3380-3
3390-9 (10017 cylinders) 3390-9

IBM RAMAC, IBM RVA, EMC Symmetrix, StorageTek ICEBERG/ enter the name of device type
SVA and others and size emulated

NOTE: See “Disk Support” in Section 15.01 for considerations when restoring to a device of the
same type with a different capacity, such as 3390-2 to 3390-3.

VOLUME SERIAL=vvvvvv

"vvvvwv" is the current volume serial number of the disk being restored, dumped or clipped. SAR
will verify that the correct volume is mounted; if you specified the wrong volser, SAR will replace it
with the actual volser. For RESTORE, if the volume does not contain a valid label or if the
volume is brand new, type in six blanks or an asterisk (*) and SAR will bypass the label
check. For CLIP, SAR will prompt you to enter the new volser.

CPY=YINIC

Specifies the processing of the disk volume serial during RESTORE.

Y - the restored volume will receive the volume serial of the dumped volume, from the backup tape.
N - the volume serial of the receiving volume is to be retained unchanged.

C - the volume serial is to be changed to a user-specified value. SAR will prompt you for the new
volume serial.

The SAR operation will begin after all of the above messages are satisfied. On a DUMP operation,
SAR will display additional messages for the data set name and use of the scratch tapes.
Successful completion is indicated by the FDR999 message on the hardcopy device and the
operator console. The number of tracks processed is also displayed. SAR can be restarted to
perform another function by pressing ENTER on the console.

CONTINUED . . .
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STAND-ALONE LOADER UTILITY 15.20
15.20 STAND-ALONE LOADER UTILITY

The FDR Stand-Alone loader utility (FDRSARLR) can be used to:

e construct a new IPLable copy of SAR. This SAR can be written to the label track of a disk vol-
ume, to unlabeled or standard labeled tape, or can be output in card-image format to any
sequential data set.

e modify an IPLable copy of SAR on the label track of a disk volume.

¢ modify the defaults for SAR processing (menu) options in the new or updated SAR.

e apply INNOVATION-supplied fixes ("zaps") to the new or updated SAR.

This utility will print a processing summary map upon completion. This map will indicate the location

of the SAR program, console options, message defaults, and loader utility options in effect.

The SAR program may be IPLed from unlabeled (NL) tape or standard labeled (SL) tape. The FDR
distribution tape is an SL tape with the first file containing a loadable SAR program.

When IPLing from SL tape, the initial program load function (IPL) must be performed five times to
bypass the labels. An NL tape requires only one IPL, so it can be loaded much faster. You may
create an unlabeled tape containing SAR by using the Stand-Alone loader utility (FDRSARLR), or
by copying the first file of the distribution tape (DSN=SAR) to an unlabeled tape with IEBGENER,
using DCB attributes of (RECFM=F,BLKSIZE=80,LRECL=80). FDRSARLR must be used if you
wish to change options or apply fixes.

SAR may be IPLed from disk, using FDRSARLR to write an IPLable copy of SAR onto cylinder 0,
track O (the label track) so it occupies no space on the volume. SAR can be written to any disk that
does not already contain IPL text (such as the MVS SYSRES volume or a volume containing the
IBM stand-alone memory dump (SAD)). The FDRSARLR will not let you accidentally overwrite other
IPL text (Contact Innovation for instructions if you WANT to overwrite other IPL text on a disk volume
with the SAR program).

SAR is distributed with defaults for all options except console addresses. If these defaults do not
match your environment all console options and option defaults can be supplied via loader utility
control statements. The loader will change the output copy of SAR to have the new defaults.

All option defaults specified on FDRSARLR control statements may be overridden at IPL time,.
However, if you which to accept certain defaults with no possibility of override, see member $$SAR
in the FDR ICL (Installation Control Library) for details. This is especially useful under VM where
you may wish to have multiple SAR decks with all options preset, so that SAR starts executing
immediately without operator input.

FDRSARLR control statements may also be used to apply fixes to SAR.

FDRSARLR supports Security checking if OBJIN or OUTPUT points to a disk volume
(see Section 90).

If the ALLCALL option has been enabled, a SAF call for class DASDVOL will be issued,
ACCESS=READ for OBJIN, ACCESS=ALTER for OUTPUT.
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FDRSARLR JOB CONTROL REQUIREMENTS 15.21
FDRSARLR JOB CONTROL REQUIREMENTS

Must specify PGM=FDRSARLR and may need to specify REGION=256K or more. You normally
don't need to specify a PARM= operand, but you may specify one or more of the following PARM=
options. If more than one operand is specified, the operands must be enclosed in parentheses or
apostrophes and separated by commas, e.g., PARM='REWRITE,PRSYSIN'. Operands may be
specified in any order.

REWRITE - Only meaningful if the OUTPUT DD statement specifies a disk. Directs FDRSARLR to
write the SAR program to the label track of a volume which already contains a IPLable version of
SAR. REWRITE is assumed if both OBJIN and OUTPUT point to the same disk (which allows you
to read SAR from a disk, update it with options or fixes, and write it back).

ERASE - Only meaningful if the OUTPUT DD statement specifies a disk. Directs the loader utility
to remove a copy of SAR from the label track of the volume. The volume will no longer be IPLable.
OBJIN is not required.

If neither REWRITE nor ERASE is specified, and the OUTPUT DD specifies a disk, FDRSARLR
will write an IPLable copy of SAR to the label track of that disk only if it currently does not contain
any IPLable program.

DECK - Only meaningful if the OUTPUT DD statement specifies a tape. Directs the loader utility to
write the IPLable SAR program as fixed-length 80 byte records. DECK is assumed if the OUTPUT
DD statement specifies a unit record device, a SYSOUT data set or a sequential disk data set. If
DECK is not specified FDRSARLR will write SAR to tape in a tape-oriented format with just two
records; this will usually speed up IPL from tape.

PRSYSIN - Directs FDRSARLR to print all records read from SYSIN. If omitted, only records in
error are printed.

If required, must specify the load module library in which FDR resides. This must be an authorized
library.

Specifies the primary output message data set. This is a required DD statement and is usually a
SYSOUT data set.

Specifies the ABEND DUMP data set. Usually a SYSOUT data set.

Specifies the input to the loader utility as either:

* A non-temporary data set containing a copy of SAR to be copied/modified. This may be file 1 of
FDR distribution tape (DSN=SAR), member SAROBJ of the FDR Installation Control Library (ICL),
or any other IPLable copy of SAR that you have created.

* A disk volume to which FDRSARLR has previously written an IPLable version of SAR (do not
specify DSN=). In this case, the OBJIN and OUTPUT DD statements may specify the same disk
volume, providing a convenient method to change the console options or processing option
defaults.

OBJIN is not required if PARM=ERASE is specified.
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CONTINUED

Specifies the output device for the loader utility as either a 9345, 3380 or 3390 disk volume (or any
disk emulating one of these, such as IBM RAMAC), a tape drive containing a labeled or unlabeled
tape, a card punch, a SYSOUT data set that will be directed to a card punch or a sequential disk
data set.

If it points to a disk volume, and that disk already contains IPL text (such as the MVS sysres volume,
or a volume containing the MVS stand-alone memory dump program (SAD)), FDRSARLR will not
overwrite that IPL text. If the disk already contains a copy of SAR, it will not overwrite it unless you
specified the PARM=REWRITE option, or OBJIN and OUTPUT point to the same disk volume.

Optional. If present, specifies a data set containing control statements as described in the next
section.

CONTINUED . . .
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FDRSARLR CONTROL STATEMENTS

The control statements may start in any column from 1 to 60. If keywords contain multiple words
(Ex: CONSOLE DEVICE-=), exactly one blank must be specified between words. A control
statement may not be continued. Only one keyword may be specified per statement, even though
multiple keywords may appear on the same line when the SAR runs. An asterisk (*) in column 1
indicates a comment.

If FDRSARLR determines that a control statement contains an error, the control statement and an
error message will be printed. Other control statements will be checked for validity but no output
will be written to DD OUTPUT.

CONSOLE DEVICE=dddd

Specifies the device type of the console to be used by SAR. If not specified, SAR will determine at
IPL time the type of console. You will probably be using display-type consoles; if so specify "3270".
If you are using a printer-keyboard console (possibly under VM), specify "3215". If you are using

the SCLP console (see Section 15.02) specify "SCLP".

CONSOLE UNIT=uuu

Specifies the 3- or 4-digit hexadecimal address of the console to be used by SAR. If not specified,
at IPL time SAR will accept the first attention interrupt as indicating the console that it should use.
You may specify up to five CONSOLE UNIT= statements. At IPL time, SAR will attempt to
communicate with each address in the order that the CONSOLE UNIT statements appeared, and
will use the first address that appears to be a console. If "CONSOLE DEVICE=SCLP" was
specified, no CONSOLE UNIT= statements are required (the SCLP console does not have an
device address).

You may enter any or all of the following statements, in any order, to change the defaults for SAR
options in the copy of SAR being created. Changing these options to the values you will usually use
will save time when initializing SAR. A complete explanation of these options and valid responses
can be found in Section 15.04, SAR Console Messages. FDRSARLR does not validate the
response values; it simply stores them for SAR's use.

HRDCOPY DEVICE=mmmm
OVERRIDE=x

HRDCOPY UNIT=uuu

OPERATION REQUEST=mmmmmmm
TYPE=mmmm

INPUT TAPE DEVICE-=tttt,n or OUTPUT TAPE DEVICE-=tttt,n
INPUT TAPE UNIT=uuu,fff or OUTPUT TAPE UNIT=uuu,fff
MODE=mm

OUTPUT DISK UNIT=uuu or INPUT DISK UNIT=uuu

OUTPUT DISK DEVICE=dddddd or INPUT DISK DEVICE=dddddd
VOLUME SERIAL=vvvvvv
CPY=r

-15-19 -



15.23

FDRSARLR EXAMPLES 15.23

FDRSARLR EXAMPLES

LOAD SARTO Execute FDRSARLR to read SAR from the first file of the FDR distribution tape, specify the console

DISK VOLUME

LOAD SAR TO
DISK ALL
OPTIONS

SPECIFIED

address, change a console message default, and place SAR onto the label track of a disk volume.
If you want to copy SAR to a disk without changing any options, omit SYSIN and the control
statements.

//SATODISK EXEC PGM=FDRSARLR,REGION=256K

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=k

//0BJIN DD UNIT=TAPE,VOL=SER=FDR53P, FDR53T if Trial
/7 DSN=SAR,DISP=0LD

//0UTPUT DD UNIT=3380,V0L=SER=vvvvvv, DISP=SHR

//SYSIN DD *

CONSOLE DEVICE=3270

CONSOLE UNIT=005

OPERATION REQUEST=DUMP
/*

NOTE: Specifying a console message control statement changes the default that appears on
the console.

Execute FDRSARLR to read the copy of SAR in the FDR ICL (Installation Control Library) and place
it onto the label track of a disk volume. All possible processing options are specified here as an
example of their format. All control statements will be echoed on SYSPRINT.

//SATODISK EXEC PGM=FDRSARLR,REGION=256K,PARM="PRSYSIN"'

//SYSPRINT DD SYSOUT=k

//SYSUDUMP DD SYSOUT=x

//0BJIN DD DISP=SHR,DSN=IDP.ICLFDR53(SAROBJ)
//0QUTPUT DD UNIT=3390,V0L=SER=vvvvvv, DISP=SHR
//SYSIN DD *

CONSOLE DEVICE=3270
CONSOLE UNIT=0E2
CONSOLE UNIT=0F2
HRDCOPY DEVICE=1403
OVERRIDE=Y
HRDCOPY UNIT=00F
OPERATION REQUEST=RESTORE
TYPE=FULL
INPUT TAPE DEVICE=3480,2
INPUT TAPE UNIT=390,001
MODE=D4
OUTPUT DISK UNIT=420
OUTPUT DISK DEVICE=3390-3
VOLUME SERIAL=MVSRES
CPY=Y

/%
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Execute FDRSARLR to place SAR onto an unlabeled tape volume. IPL from an NL tape is much
more convenient than from a labeled tape.

//SATOTAPE EXEC PGM=FDRSARLR,REGION=256K

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=k

//0BJIN DD UNIT=TAPE,VOL=SER=FDR53P, FDR53T if Trial
/7 DSN=SAR,DISP=0LD

//0UTPUT DD UNIT=TAPE,LABEL=(,NL),VOL=SER=IPLSAR,

/7 DSN=IPLSAR,DISP=(,KEEP)

To place SAR onto a standard labeled tape volume, use the same JCL, except change the last two
lines as shown below. This is not recommended, since you will have to perform the IPL function five
times.

//0UTPUT DD UNIT=TAPE,VOL=SER=volser,
/7 DSN=IPLSAR,DISP=(,KEEP)

Execute FDRSARLR to modify a copy of SAR previously written to disk and write it back to the
same (or a different) disk. The example shows VER/REP statements used to apply an Innovation-
provided fix to SAR, but this can also be used to change console addresses or message option
defaults stored in that copy of SAR.

//SAZAP EXEC PGM=FDRSARLR,REGION=256K
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//0BJIN DD UNIT=3390,VOL=SER=xXxxxXX,DISP=SHR
//0UTPUT DD UNIT=3390,VOL=SER=XxXxXxxxX,DISP=SHR
//SYSIN DD ES

VER aaaa dddd VERIFY 'dddd’ at address 'aaaa’
REP aaaa eeee REPLACE 'eeee’ at address 'aaaa’
DUMP Print SAR object module

Use FDRSARLR to erase a copy of SAR that was previously placed on a disk. ERASE verifies that
the label track of that disk does contain SAR, so it will not erase any other IPL text.

//SAERASE EXEC PGM=FDRSARLR,REGION=256K,PARM=ERASE
//SYSPRINT DD SYSOUT=%
//SYSUDUMP DD SYSOUT=x
//0UTPUT DD UNIT=3390,VOL=SER=XxXXXXX,DISP=SHR
CONTINUED . . .
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15.24 FDRSARLR ISPF INTERFACE
The FDR ISPF install dialogs include a function for generating FDRSARLR jobstreams. Enter

"A.1.2" to reach the FDRSARLR dialog (if "A" is not the character used in your installation to reach
the FDR dialogs from the ISPF main menu, substitute the correct character).

PANEL A.I.2

---------- SAR LOADER UTILITY -- ENVIRONMENTAL SPECIFICATIONS -----------------
COMMAND ===> SEL

SEL - SELECT SAR DEFAULTS PANEL HELP - TUTORIAL HELP PANELS
OUTPUT DISK DEVICE: (3380/3390)

VOLUME SERIAL === REWRITE ===> NO (YES/NO)
INSTALLATION CONTROL LIBRARY DATA SET:

DATA SET NAME ===> "|DP.ICLFDR53"
FDR PROGRAM LIBRARY DATA SET:

DATA SET NAME ===> '|DP.MODFDR53"
SYSOUT CLASS ===> %

JOB STATEMENT INFORMATION:
===> //userA JOB (ACCOUNT), "NAME",
===> // NOTIFY=user
===> //x% OUTPUT DISK DEVICE=3380

On On this panel, enter the volume serial of the disk volume to which SAR is to be written. You may
also need to update the names of the FDR ICL and program libraries, and specify proper JOB
statement information. When done, enter SEL on the command line to proceed to the next panel.

---------- SAR LOADER UTILITY -- SELECT SAR DEFAULTS --------------------

COMMAND ===>
EDIT - EDIT SAR LOADER JCL SUBMIT - SUBMIT SAR LOADER JOB
HELP - HELP TUTORIAL PANELS CANCEL - EXIT IMMEDIATELY

CONSOLE DEVICE.... ===>

CONSOLE UNIT...... ===> (UP TO 5 UNITS)

OPTIONS THAT CAN BE OVERRIDDEN AT IPL TIME:

HRDCOPY DEVICE.... ===> 1403

HRDCOPY UNIT...... 00E

OPERATION REQUEST. RESTORE

TYPE. . ... ... ...... ===> FULL

TAPE DEVICE....... ===> 3480

TAPE UNIT......... ===> 180,001

MODE........... ... ===> D4

DISK DEVICE....... ===> 3380

DISK UNIT.... ..... ===> 130

DISK VOLUME SERIAL =

Here you may specify all of the options for customizing SAR. Make any desired changes to the
default values shown (any changes you make will be remembered and will be redisplayed if you use
this dialog again in the future) or leave them alone to accept the defaults. All the option values
shown will be passed to FDRSARLR (even those that you did not change).

On the command line, enter SUBMIT to directly submit the batch job to copy SAR to the designated
disk volume, or EDIT to edit the jobstream. From EDIT you can modify the jobstream (e.g., to output
to tape) or save it for future execution.
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SAR HINTS AND RECOMMENDATIONS

IPL from Disk

We strongly recommend that copies of SAR be put onto disk. The SAR IPL records can be loaded
onto disk by the FDRSARLR program. SAR will reside on the volume label track, cylinder O track 0,
and will not take any space that could be allocated to data sets. We recommend putting copies of
SAR onto several volumes on different control units. Critical time can be lost when SAR is needed
and the tape cannot be found, or the only copy is locked in the system programmer's desk. The
FDR Installation Control Library (ICL) contains a member called SAROBJ which may be used as
input to FDRSARLR to create a copy of SAR on either tape or disk. Of course, keep a visible list of
the volumes on which SAR has been loaded near the console.

While tape will always work, you have to find the tape first!!

Customizing SAR

You can use the FDRSARLR program to customize SAR for your installation (or for your disaster
recovery site). The options that are displayed on the SAR menu are clear and can be overridden at
run time, so they usually do not need to be customized, but it may save time to set some options
to the commonly used values.

However, it is often very useful to customize SAR with the console device type and console address
(or addresses, up to 5). Why? If the console address is not specified in advance by FDRSARLR,
SAR waits for a unit to present an ATTENTION interrupt (which is generated by a console when the
ENTER or REQUEST key is pressed). SAR then issues CCWs for various type of consoles to see
if this device responds to one of them. However, if you have terminals which are attached to your
CPU via local non-SNA control units, anxious users pressing ENTER may receive the SAR menu
instead of you. If you customize SAR with the addresses of the consoles you normally use, SAR
will test them immediately without waiting for an ATTENTION.

If you are reading this, your system is down, and you do not get the SAR menu after IPLing SAR,
you probably have terminals or other devices which are presenting ATTENTION. You may have to
reset and/or disable the control units of those device via switches on their control panels before
retrying SAR. You may also need to disable or reset other communication controllers (such as
3745s) and CTCs (channel-to-channel adaptors) as these may also generate ATTENTION.

Eliminate tape rewind delays

SAR supports using two tape units for dump and restore. Using two tape drives will reduce elapsed
time by making it possible for the operator to premount the next input or output tape while the
current tape is being read or written. If the next tape is mounted and readied on the inactive drive,
SAR will automatically start using it when the current tape volume is done (a DUMP will require a
confirmation on the console before writing to the tape). However, you must be careful to mount the
tapes on the right drives in the right order.

When restoring more than one disk volume with SAR, typical at a disaster recovery site, the elapsed
time savings will be significant, about 25% reduction average.

You can specify the two tape options at run time, or customize SAR to use it by default with
FDRSARLR, changing:
INPUT TAPE DEVICE=3480,1
to
INPUT TAPE DEVICE=3480,2
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Retain tape between restores

Modern high-speed, high-capacity tape drives such as the IBM Magstar 3590 and the StorageTek
Redwood and 9840 can hold the backups of many disk volumes. Most installations will stack
multiple backups on tape to get the best utilization from their tape cartridges; ABR backups are
automatically stacked on tape.

Normally SAR will rewind and unload each input tape when it completes the restore.

If you are restoring from a backup tape containing multiple backups, and plan to restore another
backup on the same tape, you can specify that SAR should NOT unload the tape at the end of the
restore, by:

INPUT TAPE DEVICE=3580,R

» ABR backup tapes

SAR supports restores from any file on an ABR full-volume backup. To be prepared to run SAR to
restore ABR backups, you should run a weekly FDRABRP "PRINT CATLG" report, which will show
the tapes volumes and file numbers for the full-volume backups of every disk volume. These
hardcopy reports should be readily available to the Operations staff so that the proper tapes can be
fetched and mounted. If you need to run SAR and the PRINT CATLG report is not available, you can
also get the same information from the FDR305 messages in the listing of the last FDRABR job that
created the full-volume backups required (but only if the printout is available in hardcopy!).

You must specify the file number as "fff" (specify all 3 digits) in the SAR option: INPUT TAPE
UNIT=uuu,fff

The number that you specify is the FILE value from the PRINT CATLG or FDR305 message, as
shown below. This is the logical file sequence number (relative to the first volume in a multi-file,
multi-volume tape aggregate); it may not be the physical file number on the current tape. SAR will
match the "fff" value against the header labels of the tape mounted until that file is found.

SAMPLE PRINT CATLG REPORT

FDRABR VOLUME BACKUP REPORT
VOLSER GEN CYCLE TYPE DUMP DATE TAPE FILE DATA SET NAME COPY FILE TAPE VOLUME(S) REQUIRED

IDPPX0 143 00 FDR 94.294 FDRABR.VIDPPX0.C1014800 1 5 B80667,B80670
00 FDR 94.294 FDRABR.VIDPPX0.C2014800 2 5 BV1060,BV1066
01 DSF 94.297 FDRABR.VIDPPX0.C1014801 1 9 B80689
02 DSF 94.298 FDRABR.VIDPPX0.C1014802 1 19 B80693

SAMPLE ABR MESSAGES

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL1,6VOL=SER=IDPPX0,UNIT=3390-2

FDR305 TO TAPE DDNAME=TAPE1 ,DSNAME=FDRABR.VIDPPX0.C1014800 ,FILE=005 VOL=SER=B80667 B80670
FDR305 TO TAPE DDNAME=TAPE11,DSNAME=FDRABR.VIDPPX0.C2014800 ,FILE=005 VOL=SER=BV1060 BV1066
FDR306 DUMP SUCCESSFULLY COMPLETED

CONTINUED . . .
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» VOLUME SERIAL reply

Sometimes users are not sure what volume serial to specify for a SAR restore. The correct serial is
the current volume serial of the output volume to which you are restoring. SAR will verify that volume
serial before allowing the restore to proceed. If you enter the wrong serial, SAR will display the actual
serial for verification.

If you specify the SAR option CPY=Y, then SAR will change the volume serial of that disk to the disk
serial contained on the backup tape being restored (if different). If CPY=N is specified, then the serial
of the output disk will be retained If you specify CPY=C, SAR will return to the VOLUME SERIAL=
prompt to ask for a new volume serial for the output disk. However, if the backup being restored
contains VSAM datasets or is an SMS volume, the disk may not be usable by MVS if CPY=Y is not
used (unlike FDR, SAR does not check for these conditions). CPY=Y is usually the appropriate
choice.

For example, if you backed up volume SYS001 to tape and you are now restoring to volume serial
SPARE1, you specify

VOLUME SERIAL=SPARE1,CPY=Y
and the volume will be labeled SYS001 after the restore is complete.

If the output volume does not contain a valid volume label or is brand new (uninitialized), enter 6
blanks or one asterisk (*) for the response to the volume serial prompt and SAR will allow the restore
without verifying the serial. This allows you to do restores without running ICKDSF to preinitialize the
volumes. If the volume contains no volume label, you may get a SAR 1/O error message; it can be
ignored by pressing ENTER to continue.

» Stand-Alone Backup

Unlike DFDSS, SAR can do stand-alone backups. Stand-alone backup allows more flexibility in a
disaster situation. For example, if the operating system is unavailable due to an HDA failure, and
you have no spare volumes to restore required system volumes to, you can use SAR to dump a less
critical volume before overwriting it with the backup of the critical volume. You can restore the
backup of the less critical volume later when the HDA problem has been repaired (be sure to
carefully record the serials of the tape volumes used for the backup). Without stand-alone backup,
someone may have to decide what volumes can be sacrificed in order to get the system back, or
wait for the repair to be completed (which may be hours).

Even if spare volumes are available, can you be sure that no one has used it for "short-term"
storage? To be sure, you can do a stand-alone backup of the spare volume before you do that critical
stand-alone restore.

» Problem Determination

If the IPL of SAR fails, it may be a hardware problem or a configuration problem. To quickly
determine if it is a hardware problem, try to IPL stand-alone ICKDSF from tape, or IBM's stand-alone
memory dump (SADMP) from disk. However, both of these require preparation while your MVS
system is still up.

If the IPL of SAR completes (IPL COMPLETE or LOAD COMPLETE messages) but the SAR menu
does not appear on your console when you press ENTER (or on the console you configured as the
default console for SAR), display the current PSW (you may have to STOP the CPU to see the
PSW). If it does not end in FFFF, then there may be a hardware problem with the console, or it may
be that another locally-attached terminal has pressed ENTER before you did and has received the
SAR messages. If it does end in FFFF, then SAR is not recognizing your console as a supported
SAR console.

CONTINUED . . .
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» IPL From Standard Label Tape

There is often confusion when you IPL SAR from a SL tape, such as the FDR distribution tape. This
is why we recommend that you copy SAR to a NL (unlabeled) tape or disk volume to make IPL
simpler. But if you must IPL from an SL tape:

The first 4 IPL attempts will fail. This is because they encounter the VOL1, HDR1, HDR2 tape labels,
and the tape mark that follows them. Each IPL moves past one record or tape mark. The 5th IPL will
read the SAR IPL text in the data file and will be successful.

Depending on your CPU type, you will get various error messages when those first 4 IPLs fail. If your
CPU displays the CSW or status, the channel status will probably be 0EOO or 0200 for the first 3
attempts (unit check) and 0D0O or 0100 for the 4th (unit exception, caused by the tape mark). On
some CPUs you must allow 10-15 seconds between IPL attempts; if you attempt to relPL too quickly,
some CPUs will fail the IPL attempt without moving the tape.

SAMPLE SAR SCREEN AFTER RESTORE IS COMPLETE

FDR - INNOVATION DATA PROCESSING - SAR VER5.3/01P PRESS ENTER AFTER EACH REPLY
HRDCOPY DEVICE=1403,0VERRIDE=Y
HRDCOPY UNIT=00E

OPERATION REQUEST=RESTORE
TYPE=FULL

INPUT TAPE DEVICE=3480,2

INPUT TAPE UNIT=5A0,005
MODE=D4

OUTPUT DISK UNIT=CF2

OUTPUT DISK DEVICE=3390-2
VOLUME SERIAL=IDPPX0O,CPY=Y

-FDR933W TAPE MOUNTED FOR RESTORE IS VOL=B80667 DSN=.VIDPPX0.C1014800

-FDR933W TAPE MOUNTED FOR RESTORE IS VOL=B80670 DSN=.VIDPPX0.C1014800

-FDR999W SAR RESTORE SUCCESSFULLY COMPLETED VOL=IDPPX0 NVOL=IDPPX0 TRACKS=007485
FDR938 PRESS ENTER ON CONSOLE TO RESTART
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Program FDRDSF (Data Set Functions) performs backups and restores of selected data sets and
VSAM clusters. It can also do data set restores from full-volume backup tapes produced by FDR,
ABR or SAR. See Section 21 for a description of FDRCOPY, which performs disk-to-disk data set
copies.

FDRDSF backups are similar to FDR backups, using the same format, but containing only the
information and data tracks associated with the data sets selected by DSF control statements. You
may select data sets by specific name, by prefix, or by sophisticated data set name masking. DSF
backups operate on one DASD volume at a time, reading the VTOC of the volume, backing up the
data sets you have selected and writing the backup to a tape or DASD data set; a separate backup
data set is required for every DASD volume processed but that backup data set may contain
backups of many original DASD data sets. The backup will contain an image of:

o all tracks which are allocated to the selected data sets and VSAM clusters, according to the
DSCBs in the VTOC.

¢ an edited version of information from the VTOC and VVDS is also stored at the beginning of
the backup, serving as an index of the data actually in the backup, and providing information
for allocation of output data sets.

e The VTOCIX and VVDS may be backed up as data sets, if DSF control statements select
them. However, none of these are required to be able to restore data sets from the backup,
and they are usually not backed up.

¢ some information contained only the catalog entry for the data sets being backed up will also
be included in the backup. This currently includes PATH definitions for the alternate indexes
(AlXs) of ICF VSAM clusters and the aliases of ICF VSAM user catalogs. Other catalog-only
information, such as OWNERID, is not backed up and so will not be recreated during a data
set restore
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DATA SET FDRDSF data set restores are considerably different from FDR full-volume restores:

RESTORES

e you may restore all data sets on the backup, or only selected data sets and/or VSAM

clusters. The input to the restore may be a FDR, ABR or SAR full-volume backup, or a DSF
or ABR data set backup.

the data tracks of the selected data sets may be restored to a different physical location
(cylinder and head address) than the original tracks occupied. In other words, you do not
have to be concerned about the location of the output data set or the number of extents it is
in.

data sets and clusters may be renamed during restore.

if an output data set (either the original data set name or the new name) already exists, and
is large enough, DSF will replace the contents of the existing data set and update its
describing information (VTOC and VVDS information). By default, DSF will restore an
existing data set to whatever volume it is currently cataloged.

if an output data set does not exist, DSF will allocate it, automatically making it large enough
to hold the contents of the input data set. Usually DSF will also catalog the output data set
as well (if the output data set is already cataloged to another volume, DSF will not catalog
it unless you instruct it to do so). VSAM clusters must be cataloged when they are allocated,
so a VSAM allocation will fail if it is already cataloged (but you have an option to delete the
existing cluster and catalog the new one in its place).

DSF usually restores data sets to the same device type they were backed up from (e.g.,
from a 3390 backup to a 3390). This is called a like device or physical restore. The size
(number of cylinders) on the original disk volume and the output volume is not important, as
long as the output has enough free space to hold the output data sets being allocated. In a
like restore, the original data tracks of the selected data sets are restored exactly as they
were backed up (but there is an option to reblock certain data set types).

DSF can also restore data sets to a different device type (such as a backup of a 3380 to an
output 3390), with some restrictions. This is called an unlike device or logical restore since
the data records of the original data sets are usually reformatted to make better use of the
track capacity of the output disk.

Output data sets may be directed to various output disk volumes. Data sets from one
backup, originally all on the same disk, can be restored to many output disks concurrently
(reading the backup only once). FDRDSF JCL must point to the backup data sets, but the
output volumes can be identified by JCL or by DSF control statements. You can also identify
a list or group of volumes as the target volume; DSF will find one with sufficient space for
the data set.

Multi-volume data sets can be restored, but only to the same number of volumes they
originally occupied when dumped. Multi-volume VSAM is handled, but only when restored
to the original device type.

At the end of the restore, DSF will update the DSCB of the output data set and, for VSAM
and SMS-managed data sets, its VVDS entry, so that they properly describe the data that
was restored. If a restore is interrupted or cancelled, this update will not be done and the
data sets will probably be unusable even though all data tracks were restored.

If DSF allocated an output data set and the restore of that data set gets errors, such as disk
I/O errors, the data set will be deleted from disk, to avoid leaving unusable and uncataloged
data sets.
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When restoring single-volume non-VSAM data sets:

If DSF allocates space for the output data set, then the default is that DSF will catalog the data
set to the output volume, unless the data set was already cataloged. So, if the data set already
exists on another volume and is cataloged to it, a DSF restore will not disturb it.

If the RECAT operand is specified, it will catalog the newly allocated data set to the output volume,
whether the data set was cataloged to the input volume before the operation, or cataloged
elsewhere, or not cataloged at all. This allows you to insure that the catalog will point to the
restored data set.

If the NOCAT operand is specified then DSF will not catalog the newly allocated data set. This is
ignored for SMS-managed data sets which must always be cataloged.

Cataloging or recataloging of non-VSAM data sets occurs at the end of the restore, and is
bypassed if any restore errors have occurred for a given data set.

If the output data set exists on disk before the restore, then DSF will not update the catalog, unless
the CATIFALLOC operand is specified. CATIFALLOC causes DSF to apply the same rules
described above for data sets allocated by DSF.

STEPCAT DDs are supported; if present, only the STEPCAT catalog (or the first catalog in the
STEPCAT concatenation) will be searched and updated for non-VSAM data sets. The target
catalog for VSAM clusters is controlled by the ICFCAT= operand described in Section 20.08.
STEPCAT is not supported if SMS-managed data sets must be allocated.

NOTE: If a DSF restore is interrupted by an ABEND or system crash, then the output data sets
will be left on disk, but will not be cataloged. You should resubmit the restore, to insure that
all data tracks are restored, but the output data sets will already be allocated so DSF will not
catalog them unless you specify the operand CATIFALLOC.

For multi-volume non-VSAM data sets, the above rules for single-volume data sets apply, with the
following modifications:

If the data set is not already cataloged DSF will create a new multi-volume catalog entry with the
current output volume in the proper slot as indicated by the volume sequence number in the
DSCB. If the volume sequence number is higher than 1, FDRCOPY wiill fill in the preceding slots
in the catalog entry with a dummy volume serial of "####nn”.

If the data set is already cataloged DSF will update the catalog entry by putting the current output
volume into the proper slot as indicated by the volume sequence number in the DSCB. On a
RESTORE without RECAT, DSF will update the catalog entry only if the slot for this output volume
contains the dummy volume serial of "####nn"; otherwise a warning message will be issued.

So, when all pieces of a multi-volume data set have been restored, the catalog entry will properly
point to all the volumes to which it was restored (remember that a multi-volume data set must be
restored to the same number of volumes it was backed up from). If the data set is already
cataloged, this is true only if RECAT is specified. If you do not restore one or more pieces of the
data set, the catalog entry will be inaccurate and the data set will not be usable (it may contain
####nn or original volsers). It is your responsibility to insure that the data set is backed up from
all the volumes it occupies and is restored to the same number of volumes.

All of these rules sound complicated, but they are designed to automatically do the right things when
cataloging non-VSAM data sets. You need to be concerned only if a data set being restored may

already be cataloged to another volume; if so, specify RECAT if you want the newly restored data
set to be the cataloged data set, leaving the other data set uncataloged. Specify CATIFALLOC if

there is a chance that the output data set is already allocated but is not currently cataloged (and you
want it to be the cataloged version).
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ICF VSAM DSF supports backup, restore, and allocation of ICF VSAM clusters similarly to the way it handles
non-VSAM data sets, with these differences:

SUPPORT

ABSOLUTE
TRACK
OPERATIONS

DSF always refers to all components of a cluster by the base cluster name. You cannot
select clusters by component name.

For clusters that have alternate indexes (AlXs), the alternate indexes are automatically
selected, using the base cluster name. You never refer to an AIX by its AIX name.

DSF backup will select all components of the selected clusters (including AIX components)
from the volumes being backed up. If a cluster has components on multiple volumes, it is
your responsibility to backup that cluster from all of its volumes (you may want to use ABR
Application Backup, described in Section 52 to automate this type of backup).

If DSF restore finds that the cluster's components already exists on the output disks, it will
restore the data back to the existing allocation.

If the cluster doesn't exist, DSF restore will allocate and catalog the cluster at the beginning
of the restore (unlike non-VSAM data sets, VSAM clusters must be cataloged at the time
they are allocated). If the backup contains a base cluster and one or more of its AlXs, the
base will be defined before the AlXs automatically. But if the base cluster is on one volume
and the AlX on another, it is your responsibility to restore the base cluster before the AlXs;
contact Innovation for assistance if necessary.

PATHSs are catalog-only entries which relate base clusters to AIXs. When DSF defines an
AlX, it will also define its PATHSs, but only if both the backup and restore were done with V5.3
level 30 or above.

If the cluster does not exist on the output volume but is already cataloged, the allocation will
fail unless you specify the VRECAT operand. VRECAT allows DSF to delete the cataloged
cluster and redefine the new one in its place; this works even if only the catalog entry for the
cluster exists (no actual data set on another disk).

If the cluster includes a multi-volume component, or has data and index on separate
volumes, special procedures are used (See Section 80.13). The cluster will not be usable
until all components have been restored.

On a like device restore, data tracks in the cluster are restored exactly as they were when
dumped; the cluster is not reorganized. Single-volume clusters can be restored to an unlike
device (e.g., 3380 to 3390); although the data is rearranged to fit the new data tracks, it is
not reorganized.

at the end of the restore, the DSCB and VVDS entries for each component are updated.

See Section 80.13 for VSAM Special Considerations and more information on VSAM operations.

FDRDSF can also dump and restore data tracks by their physical, absolute track address. The
tracks to be processed do not have to be allocated to a data set; you can select any tracks within
the physical limitations of the input or output disk. Ranges of tracks to be processed are identified
by a starting and ending track address (cylinder and head number).

With absolute track restores, the original tracks can be restored only to the original track addresses;
you cannot restore to a new location on the output disk with absolute track addresses. You can do
absolute track restores from any FDR, DSF, ABR, or SAR backup, including a DSF absolute track
backup, as long as the requested tracks are on the backup data set. Absolute track restores must
be like device restores, to the same device type (e.g., 3390 to 3390).
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DSF provides an option to print the contents of disk tracks by fully-qualified data set name, by
absolute track address, or by using generic data set name selection. For each track selected, DSF
will print the record zero (RO) plus each physical record on the track. The count field, key (if any) and
data are printed in storage dump format (hexadecimal plus EBCDIC).

On a system with IBM's SMS (System Managed Storage) active, DSF supports SMS management
of data sets.

When dumping, DSF (as well as FDR and ABR) will backup SMS information from the VVDS and
VTOC for both VSAM and non-VSAM data sets. This includes SMS class information (storage,
management, and data classes), and SMS indicators. For those data set types supported only on
SMS-managed volumes (PDSEs, HFS data sets and Extended Format (EF) data sets), all
information necessary to recreate the data set is also preserved.

When DSF restores a data set on a system with SMS active, SMS will be invoked for every data set
which must be allocated, to decide if the data set should be managed by SMS, or allocated as non-
SMS. The SMS storage class and management class ACS (Automatic Class Selection) routines will
be invoked; they will be passed input class names:

¢ ifthe user specified STORCLAS=, NULLSTORCLAS, MGMTCLAS=, or NULLMGMTCLAS,
those overriding values will be used.

* if the storage class or management class (or both) were not overridden by the user, the
class associated with the input data set will be used.

 if the input data set was not SMS-managed, null classes will be passed.

* Your ACS routines may accept those classes, or override them with different values or even
null values.

If SMS assigns a storage class to a data set, it will be SMS-managed; SMS will be invoked again to
allocate the data set on a volume chosen by SMS. If no storage class is assigned, DSF will allocate
the data set on a non-SMS volume (a target non-SMS volume must be indicated by a DISKx DD
statement or a NVOL= operand on the SELECT statement). Even if data sets are allocated by SMS
on a number of different volumes, DSF will restore those data sets in one pass of the backup file.

So, DSF can be used to convert data sets to SMS management, simply by updating the SMS ACS
(automatic class selection) routines to assign storage classes to the restored data sets, or by
specifying a storage class via the STORCLAS= operand on the SELECT statement. Data sets can
be converted back to non-SMS if the ACS routines assign no storage class or the NULLSTORCLAS
operand is specified. However, FDRCOPY (Section 21) or FDRCONVT (Section 70) may be a better
choice for conversion of data sets.

Storage administrators, with proper authority, can override or bypass many of the SMS functions, to
directly specify SMS classes, or to specify the volume serial on which SMS data sets are to be
restored, by use of the BYPASSACS and BYPASSSMS operands on the RESTORE statement.

More detail on SMS support is in Section 60.
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Details of DSF and ABR processing for various types of data sets are in Section 80.11.

If you are also licensed for FDR InstantBackup, it enhances DSF to provide the ability to take
backups which are frozen at a given point-in-time. This works with almost any disk subsystem. It
allows you to capture a point-in-time image of an online disk to an offline disk, effectively preserving
the image of the online disk at that point-in-time. FDR InstantBackup can then read the offline disk
and create the required backups or copies, without relabeling the disk or bringing it online. FDR
InstantBackup for various hardware platforms is described in Sections 25-29.

FDR InstantBackup also enables support for the HSDM (High Speed Data Mover) feature available
on some disk subsystems. HSDM allows FDR to backup and restore data in an internal compressed
format. If your disk subsystem includes HSDM, you can invoke HSDM support by adding the
DCT=YES operand on DUMP statements. See Section 80.33 for details.

- 20-6 -



20.02

DSF
OPERATIONS

DSF BACKUP
OPTIONS

DSF PRINT
OPTONS

DSF PROCESSING OPTIONS, PERFORMANCE AND REQUIREMENTS 20.02
DSF PROCESSING OPTIONS, PERFORMANCE AND REQUIREMENTS

The first control statement in the DSF input must be a DUMP, PRINT, or RESTORE statement
identifying the operation. It is followed by one or more SELECT statements identifying the actual
data sets (or absolute track extents) to be processed. EXCLUDE statements are optionally used to
exclude a subset of the selected data sets, e.g., all data sets starting with A except those starting
with AB.

DSF will accept up to 250 SELECT/EXCLUDE statements in a single execution, unless that limit is
overridden. Since a SELECT can select many data sets DSF can process any number of data sets
in one execution.

A DUMP statement, with various operands to specify backup options, invokes a DSF backup. One
or more SELECT statements follow it, identifying data to backup using one of 4 formats:

A. DATA SET NAME FORMAT

Dump data sets by identified by the DSN= operand, which can be a fully-qualified name, a
dsname prefix, or a selection mask. The volumes identified by DISKx DD statements will be
scanned for data sets and clusters matching the SELECT statements.

B. DD NAME FORMAT

Dump the data set specified on the DD Statement named by the DD= parameter. Note that DSF
will get the dsname from the DD statement, but not any volume information. It will search the
disk volumes identified by DISKx DD statements for the data set. This option can be used to

select GDG generations by relative generation number.

C. DUMP ALL DATA SETS

Dump all data sets on the disk volumes specified by DISKx DD statements, using the ALLDSN
operand.

D. ABSOLUTE TRACK ADDRESS FORMAT
Dump the tracks within the bounds specified by the FROM and TO address operands.

DSF will backup all selected data sets or tracks from all disk volumes specified by the DISKx DD
statements to the tapes identified by corresponding TAPEx DD statements, in the order that the
DISKx DDs appear in the JCL.

DSF also supports the ATTACH and MAXTASKS= operands, which will concurrently dump the disk
volumes referred to by the DISKx DD statements to the tapes referred to by the corresponding
TAPEXx DD statements. Although there may be up to thirty-nine TAPEXx/DISKXx pairs, the TAPEX
DDs must not specify more than nine unique tape units. The TAPEx DDs may include UNIT=AFF
or VOL=REF to use the same drive for multiple backups or to place multiple backup files on the
same tape volume; the number of unique units determines the number of concurrent DUMPs. FDR
will serialize the backup of any disk volumes whose TAPEx DDs point to the same tape unit.

A PRINT statement invokes a DSF track print. It is followed by one of more SELECT statements
identifying the data to be printed using the same formats used for backup above. DSF will print the
selected data from each volume identified by the DISKx DD statements to the print output data sets
identified by the corresponding TAPEx DD statements.
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A RESTORE statement, with various operands to specify global restore options, invokes a DSF
restore. One or more SELECT statements, identifying data to restore using one of 5 formats, follow
it:

A. DATA SET NAME FORMAT

Restore the data sets or clusters specified by the DSN= operand to the data sets with their
original names. DSN= can specify a fully-qualified name, a dsname prefix, or a dsname
selection mask.

B. DATA SET NAME/NEWNAME FORMAT

Restore the data sets or clusters specified by the DSN= operand to new data set names,
identified by the NEWNAME=, NEWGROUP=, or NEWINDEX= operand.

C. DD NAME FORMAT

Restore the data set specified on the DD statement named by the DD= operand to the data set
of the same name.

D. DDNAME/NEWNAME FORMAT

Restore the data set specified on the DD statement named by the DD= operand to the data set
named by the NEWNAME=, NEWGROUP=, or NEWINDEX= operand.

E. ABSOLUTE TRACK ADDRESS FORMAT
Restore the tracks within the bounds specified by the FROM and TO address operands.

If multiple restores are requested (multiple TAPEX/DISKX pairs), the restores are done serially in the
order that the TAPEx DDs appear in the JCL unless MAXTASKS= is specified to request multiple
concurrent restores. Similar to backup, FDR will recognize if certain TAPEx DD statements point to
the same tape unit and will serialize restores from that unit.

DSF will search each backup data set identified by TAPEx DD statements for the data sets identified
and will restore them. You can supply DISKx DD statements to identify the target volume for data
sets restored from the equivalent TAPEx DD statements, or you can identify the target volumes via
operands on the SELECT statements. Data tracks backed up by absolute track (FROM/TO) can
only be restored by absolute track and must be restored to their original track addresses.

The DSF DUMP basic memory requirement is identical to FDR's Memory Requirement. (See
Section 10.02). However, the region may need to be increased if you have more than 250 control
statements or more than 600 ICF VSAM or SMS data sets on a volume to be dumped.

DSF RESTORE processing requires a below-the-line region of 512K plus about 512 bytes for each
data set or track range to be processed. ICF VSAM clusters may add an additional 1K bytes per
component processed.

Some logical RESTORE operations may require additional memory, so a region of 1024K or more
is recommended. You may want to specify REGION=0M to get the largest possible region. DSF will
use only the storage it needs regardless of the REGION size.

If any of the selected data sets are not found on any input disk (dump) or backup (restore) or have
errors (such as /O errors), DSF will continue the dump or restore operation for the remainder of the
data sets. An error message will identify the failing data set and a U0888 abend will be issued for
the step at completion to call attention to the error.
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FDRDSF can be instructed to compress the data on the sequential backup file using Innovation's
own proprietary software compression algorithm.

Itis not recommended for backups to tape attached by ESCON or FICON channels because of the
speed of the channel. Software compression will be ignored for backups created with the HSDM disk
hardware option (DCT=YES) since the data is pre-compressed.

NOTE: all FDR restores will automatically recognize a compressed backup file and
decompress it. No special option is required to restore a compressed backup.

DSF has an option to create a duplicate or second copy of the backup tape during dump processing.
When several volumes are dumped duplicate backup files may be made for one or more of the disks
regardless of the others.

While dumping a disk to a TAPEx DD statement, the duplicate backup will be written to the TAPExx
DD statement (same “x” value twice) if it is present. You may have TAPExx DDs for some TAPEXx
DDs and not for others in the same step.

Memory requirements do not increase with the use of the duplicate tape option.

FDRDSF supports the ExXHPDM (High Performance Data Mover) software product from
StorageTek. ExHPDM takes multiple concurrent tape outputs (such as FDR backup TAPEXx or
TAPExx DD statements) and directs them to a smaller number of tape drives, interleaving the data
in a single tape file. ExXHPDM is invoked by adding the SUBSYS= operand to the TAPE DD
statements. See Section 80.33 for more details.

Complete details on the security options of the FDR system are found in Section 80.15 "Security".

WARNING: by default no security checks are done for FDR operations, with the exception of
a few checks done by operating system components. In general there is no security for FDR
operations unless you enable FDR security checking via the ALLCALL option in the FDR
Global Option Table as described in Section 90.12 “Security Options”.

If your security system is RACF, or another security system which supports the SAF (Security
Authorization Facility) interface, such as ACF2 or TOP SECRET), you can enable the ALLCALL
option. For DSF this results in these security checks:

» for data set backups and prints, DSF will always check to see if your userid has at least
READ authority to the entire input volume; under RACF this means that you are authorized
to the input volume serial under the DASDVOL security class (other security systems have
similar ways of defining volume authority). If you do have this volume authority, no
additional checks are done on that input volume. If you do not have volume authority, then
DSF will check if you have at least READ authority under the DATASET security class to
every data set being backed up or printed. Any data sets to which you are not authorized
will be bypassed with an error message.

o for data set restores, DSF will check if you have at least UPDATE authority under the
DATASET security class to every data set restored. Any data sets to which you are not
authorized will be bypassed with an error message. If an output data set must be allocated,
the operating system will check if you have CREATE/ALLOCATE authority for the data set
(this is done even if ALLCALL is not enabled).
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You can request, via the DSNENQ= operand, that each data set being dumped or restored be tested
to see if itis in use. A data set is considered in use if any job or TSO user has a DD statement or
dynamic allocation for that data set name.

In-use data sets are tested by doing an exclusive ENQ with a major name of SYSDSN and a minor
name of the data set name itself, for each selected data set found in the VTOC of the input disk; this
Note that FDR cannot tell if the data set is being used for input or output. It also cannot tell what
volume an active data set is on, so FDR will think a data set on one volume is active even if a data
set by the same name on another volume is really the active one; these are MVS limitations.

If you have requested data set ENQs, any data set that is in use will cause a FDR158 warning
message to be printed; this will set the job error flag and will cause a U0888 abend when the step is
complete (see “Step Termination” below). If you don’t want in-use data sets to be considered an
error, specify the ENQERR=NO operand; this prints the FDR158 message without setting the error
flag.

Optionally you can request that inactive data sets be enqueued to DSF during the backup, to insure
that no other job or TSO user can access the data set until the backup is done.

For backups, in-use data sets will still be dumped by default, but you must be aware that the backups
of data sets which are being updated during the backup may be unusable, depending on the nature
and format of the data. If you wish to bypass the backup of active data sets, specify the
ENQERR=BYPASS operand.

For restores, DSF will attempt to enqueue any data sets that it allocates on the output disks, to insure
that no other task tries to use them until the restore is complete, but if the ENQ fails, the data set is
still restored. But for existing data sets, if the ENQ fails, the restore will be bypassed.

The DSNENQ-= operand has 4 possible values:

USE -- data sets will be enqueued for the duration of the backup or copy from this disk volume.
For data sets that are active, a FDR158 warning message is issued and the data set is not
enqueued. This is the most frequently used option.

TEST -- data sets will only be tested to see if they are enqueued to another task at the time that
the backup or copy from this volume starts. For data sets that are active, a FDR158 warning
message is issued. The data set will not be enqueued and other tasks may enqueue it and
possibly update it while the dump is proceeding.

HAVE -- The data sets will be enqueued for the duration of the dump. If a data set is in use, the
MVS operator must interact with FDR to decide how to proceed; a message (FDRW27) is
issued to the MVS console, and the operator can respond:

WAIT - wait for the data set to become available; if it is not eventually dequeued, the FDR
job may time out, so the operator must know which data sets are in use by long-
running jobs or tasks.

NOWAIT - do not enqueue the data set. The FDR158 warning message is issued.

RETRY - try the enqueue again. If it fails again, the FDRW27 message is reissued.

NONE -- No data set ENQ will be issued. This is the default.

NOTE: If a data set name appears in a DD statement with DISP=SHR within the FDR job (not
necessarily in the FDR step), and you specify DSNENQ=USE, HAVE or TEST, FDR will change the
scheduler enqueue for the data set to EXCLUSIVE (DISP=0OLD). The data set may be unavailable
to other tasks until the FDR job ends.

CAUTION: This option should not be used on shared DASD unless a cross-system enqueue
facility such as GRS or MIM is available and the SYSDSN QNAME is broadcast across
systems. Without this capability, FDR can only determine what data sets are active on the
system FDR is running on.

Use DSNENQ= to prevent other tasks from updating (or reading) data sets being dumped or
restored. Member ENQ in the FDR ICL (Installation Control Library) has more information on data
set ENQs.

If HFS=QUIESCE is specified, special processing is done for HFS data sets (Hierarchical File
System, used by OS/390 Unix System Services, USS). If the SYSDSN ENQ cannot be acquired,
this may mean that the file system is mounted to USS, so FDR will attempt to quiesce the file system
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during the backup. Details on the quiesce function are found in Section 80.11.

FDR also supports, via the ENQ= operand, an ENQ on the VTOC of every volume being dumped,
restored, or copied. For shared DASD, it can also invoke a hardware RESERVE on the volume
during the FDR operation.

The VTOC is protected by an ENQ with major name SYSVTOC and a minor name of the volume
serial. This ENQ is held by any task doing updates to the VTOC, including allocation of new data
sets, extension of data sets to new extents, and scratching of existing data sets. This ENQ is
normally of short duration, just for the few seconds necessary to update the VTOC, so if the ENQ is
currently held by another task, FDR will wait for it to be released.

The SYSVTOC ENQ does not prevent access to existing data sets on the volume; it only insures
that no other task is updating the VTOC while FDR is processing it. VTOC changes during a backup
or copy could result in an invalid backup.

For disks shared with another MVS system or LPAR, ENQ=RESERVE requests that, in addition to
the ENQ described above, a hardware RESERVE is done on the volume. RESERVE will prevent
any system from reading or writing data on the volume, except for the system that FDR is running
on, where only the ENQ protection applies. If you have a cross-CPU ENQ facility, such as GRS or
MIM, you may be able to convert the RESERVE into a cross-CPU SYSVTOC ENQ and allow access
to the volume during the operation (lookup SYSVTOC in the documentation for your product).

Use ENQ-= to prevent other tasks from making changes to the VTOC during the backup or restore.
Since DSF operates on individual data sets, there is usually no need to enqueue the VTOC as long
as DSNENQ= (above) is specified. Member ENQ in the FDR ICL (Installation Control Library) has
more information on VTOC ENQs

If no errors occur during the execution of DSF, the DSF jobstep will end with condition code 0 (zero).

If errors do occur, they are generally indicated by a error message; occasionally they are indicated
only by a user ABEND (Uxxxx). Depending on the nature of the error, the step may end one of
several ways:

e Some errors are critical. The jobstep ends immediately with a user ABEND.

* Some errors are critical only to a particular operation. For example, during a backup, some
errors cause the backup of a particular disk to terminate immediately, but DSF may continue
and attempt to backup other disks requested in the same step.

* Some errors are non-critical and the messages are warnings only. DSF will complete the
current operation.

For the last 2 conditions above, a flag is set indicating that a non-terminating error occurred. At step
termination, it tests the flag; if it is on, the step will terminate with a U0888 abend to call your attention
to the errors. Remember that a U0888 indicates that some or all of the functions you requested did
complete but you must examine the error messages to determine the impact of the errors.

If you prefer not to get a U0888 abend on a non-terminating error, the FDRCC option in the FDR
Global Option Table can change it to a non-zero return code of your choice (see Section 90).
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DSF DUMP/PRINT JOB CONTROL REQUIREMENTS
To execute DSF for a DUMP or PRINT operation, the following JCL statements are required.

If FDR is not in the system linklist, specifies the program library in which FDRDSF resides. The
library must be APF authorized.

Specifies the program name (PGM=FDRDSF), region requirement (REGION=, see Section 20.02),
and optional PARM= operand.

If a PARM field is specified, DSF will use data specified as the first control statement, which must
be a valid DUMP or PRINT statement; if the PARM data contains a slash (/), the data after the slash
will be used as the second control statement (usually a SELECT). For example,

//FDR
//FDR

EXEC
EXEC

PGM=FDRDSF,PARM="DUMP TYPE=DSF,DATA=USED"
PCM=FDRDSF,PARM="PRINT TYPE=DSF/ SELECT DSN=A.B.C"'

If FDRDSF is invoked from a user program, Register 1 must follow IBM's convention for passing
data from the PARM field.

Specifies the output message data set. It must be present and is usually a SYSOUT data set but it
may be assigned to disk or tape. DCB characteristics are RECFM=FBA and LRECL=121; the
blocksize will default to 1210 on disk or tape.

Specifies the output data set for messages related to the matching DISKx when the ATTACH option
or MAXTASKS= option is used (see SYSPRINT for details). Must be present if ATTACH or
MAXTASKS= is used but it is not used without them. It is usually a SYSOUT data set but if is it
assigned to a data set on tape or disk, this DD must specify DISP=MOD.

(Optional) if present, DSF will write one-line messages for each volume dumped, giving result
codes, elapsed time, and byte counts. Usually a SYSOUT data set. FDRSUMM is used only if
RTC=YES or DCT=YES is specified on the DUMP statement.

Specifies the abend data set. Usually a SYSOUT data set. A SYSUDUMP DD statement should
always be included to assist in error diagnosis. If you have the ABEND-AID product from
COMPUWARE also include the following so that a fully-formatted dump is produced:

//ABNLIGNR DD DUMMY
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Specifies the input disk volume. The format will be:
//DI1SK1 DD UNIT=unitname,VOL=SER=volser ,DISP=0LD

"unitname" is either a generic name, such as 3390, or an esoteric name assigned during your I/O
configuration, such as DISK or SYSALLDA, and "volser" is the volume serial assigned of the disk
volume (if an esoteric unit name is used, the volume serial must be mounted on a disk unit which is
part of that esoteric). Only a single disk volume serial may be specified. You may use either
DISP=0OLD or DISP=SHR; it makes no difference.

The DISKx DD may point to a cataloged data set so that you can select that data set without knowing
what volume it is on. For example,

//D1SK1 DD DSN=MASTER.FILE,DISP=0LD

However, if the data set is cataloged as multi-volume, only the first volume in the catalog will be
processed.

“x” may be any single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character and
must have a corresponding TAPEXx statement, so there can be a maximum of 39 DISKx DDs.
Processing will proceed for as many pairs of DISKx/TAPEx statements as are present, in the order
that the DISKx DDs are present in the FDR JCL. If DUMMY is specified, this DD statement will be
ignored.

For FDR InstantBackup

If you are also licensed for FDR InstantBackup, you can direct DSF to backup an offline point-in-time
image of the volume to be backed up. This allows you to capture that point-in-time image and back
it up at your leisure, even while updates are being done to the live, online disk. This may require
special options on a DISKx DD statement. FDR InstantBackup is described in Sections 25 through
29, with separate sections for each hardware platform on which FDR InstantBackup is supported.
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CONTINUED

Specifies the output data set for DUMP and the print data set for PRINT. “x” may be any single
alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character. Multiple TAPEx DD
statements may be present in the DSF step JCL; a unique value for 'x' must be used for each of them
(e.g., TAPE1, TAPE2, etc.). There must be a TAPEX for each DISKX; if you code one or the other,
not both, it will be ignored.

For DUMP Operations:

Specifies a tape or sequential disk data set to which the backup will be written. You must provide a
TAPEx DD statement for each volume to be backed up in this step; the TAPEx DD will receive the
backup of the volume specified by DISKx. If ATTACH is specified, FDR will attempt to attach that
many concurrent backup subtasks, but may postpone some of them if it detects that they require a
tape drive in use by another backup (see the notes on UNIT=AFF and VOL=REF below).

DUMMY is supported, for testing purposes only. The disk will be read, but the backup data will be
discarded.

You must provide all the JCL parameters required to allocate and catalog the backup data set on
disk or tape, which may include some or all of: DSN=, UNIT=, VOL=, SPACE=, and
DISP=(NEW,CATLG). For tape, a volume count should be specified since the default is only 5 tape
volumes, e.g., VOL=(, , ,255) .

DCB parameters are not required and should be omitted. However, tape unit hardware compaction
(sometimes called IDRC), available on most tape cartridge drives) can be requested by adding

DCB=TRTCH=COMP to your DD statement; Tape hardware compaction may be the default depending
on local MVS options. For tapes attached by ESCON or FICON channels, Innovation recommends
use of tape hardware compaction instead of FDR software compression (the COMPRESS= option).

Examples: //TAPE1 DD DSN=PROD.MVS001.BACKUP1,UNIT=TAPE,
/7 vOoL=(,,,255),DISP=(NEW,CATLG)
//TAPE2 DD DSN=PROD.MVS002.BACKUP2,6,UNIT=DISK,
/7 SPACE=(CYL,(500,100) ,RLSE),DISP=(,CATLG)

For tape backups, UNIT=AFF or VOL=REF may be specified, referencing another TAPEx DD
statement, to reduce the number of tape drives used in the step. UNIT=AFF=TAPEXx will cause MVS
to allocate the same tape drive for both DD statements, but will call for separate output tapes when
each DD is opened. VOL=REF=*.TAPEx with LABEL=n can be used to stack multiple backup files
on the same tape, providing more complete utilization of the tape volumes (which may be important
as new technology increases tape volume capacity). FDR will automatically recognize that multiple
TAPEx DDs point to the same tape drive and will serialize operations on that drive so that only one
backup is directed to that drive at a time.

Examples://% The following creates 2 backups on 2 different
//% tape volumes using the same tape drive. This may not
//% fully utilize the tape volumes but will allow for
//% concurrent restores from these backups.
//TAPE1 DD DSN=PROD.MVS001.BACKUP1,UNIT=TAPE,

/7 VOoL=(,,,255),DISP=(NEW,CATLG)
//TAPE2 DD DSN=PROD.MVS002.BACKUP2,6UNIT=AFF=TAPE1,
/7 vOoL=(,,,255),DISP=(NEW,CATLG)

//*% The following creates a multi-file (and possibly
//% multi-volume) tape containing 3 backups.
//TAPE3 DD DSN=PROD.MVS003.BACKUP3,UNIT=TAPE,

/7 VOL=(,RETAIN, ,255) ,DISP=(NEW,CATLG)
//TAPE4 DD DSN=PROD.MVS004.BACKUP4,6 LABEL=2,
/7 VOL=(,RETAIN,REF=%.TAPE3(,DISP=(NEW,CATLG)
//TAPE5 DD DSN=PROD.MVSOO05.BACKUPS5,LABEL=3,
!/ VOL=(,RETAIN,REF=x.TAPE4(,DISP=(NEW,CATLG)
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CONTINUED
Your tape management software may require that you add an operand to the TAPEx DD to specify
when the tape will be returned to the scratch pool. The operands are:
RETPD=nnnn or LABEL=RETPD=nnnn retain tape for "nnnn" days.
EXPDT=yyyyddd or LABEL= EXPDT=yyyyddd retain tape until Julian date yyyy.ddd

Certain expiration date values are treated as keywords by some tape management systems, e.g.,
EXPDT=99000 may indicate "expire when the backup data set is no longer cataloged". See Section
80.32 for details.

If you are running the StorageTek ExXHPDM (High Performance Data Mover) software product, you
can direct FDR backups to ExXHPDM with the SUBSYS= JCL operand, e.g.,

//TAPE1 DD DSN=PROD .MVSO001.BACKUP1,DISP=(NEW,CATLG),
!/ SUBSYS=(SOV, "CLASS(FDRBKUP) ")
Please read Section 80.33 and the ExHPDM program documentation for more details.
Backups can also be written to a sequential data set on disk, e.g.,
//TAPE1 DD DSN=TECH.BACKUP1,UNIT=3390,VOL=SER=TECHO1,
// SPACE=(CYL, (25,5),RLSE),DISP=(,CATLG)

Although the backup will usually take less space than the original data being backed up, this can
vary, so be sure to specify a secondary allocation quantity and the RLSE parameter to release
unused cylinders.

For PRINT Operations:

Specifies the destination of the printed output from the PRINT statement. This is usually SYSOUT,
but it may be directed to a disk or tape data set.

Example: //TAPE1 DD SYSOUT=x

Specifies a second backup data set, using the same format documented for TAPEx (DUMP
operation) above. A backup identical to TAPEx will be produced on TAPEXxx; the same data blocks
are written to both simultaneously. For example, if DISK6 is being dumped to TAPES, the inclusion
of a TAPE66 DD statement will cause a second backup file to be produced.

TAPEXxx is optional; if omitted, no duplicate backup is created. TAPExx must be omitted for a PRINT
or RESTORE operation.

Specifies a data set containing the control statements for DSF. Usually a DD * data set.

It is required, but if control statements were provided in the EXEC PARM=, it can be DUMMY.
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20.04 DSFDUMP STATEMENT

DUMP

TYPE=DSF ,ENQERR=BYPASSIPROCESS
ATTACHIMASTASKS=n ,FORMAT=NEWISPLIT
,BUFNO=MAXInn ,HFS=QUIESCE
,COMPRESS=ALLICOPY1ICOPY2 ,ICFCORE=nnnnnn
,DATA=ALLIUSED ,MAXCARDS=nnnnn

,DSNENQ=NONEITESTIUSEIHAVE ,MAXERR=nnNN

,DCT=YESINO ,RTC=YESINO
,ENQ=ONIOFFIRESERVE ,SELTERR=NOIYES
LENQERR=NO ,SNAP=(USE,REL)

DUMP The DUMP statement requests a dump (backup) operation. It must be the first statement input. Only
one DUMP, RESTORE or PRINT statement is allowed per execution..

STATEMENT

OPERANDS

These operands will control the backup of each specified disk (DISKx DD statement) to its backup
data set (TAPEx DD statement). If a TAPExx DD is also present, a second duplicate copy of the
backup is written there. The backup data sets may be on tape or disk. The backups will proceed
for each valid DISKx/TAPEX pair in the JCL. If the ATTACH or MAXTASKS= option is specified, a
SYSPRINx DD is also required, to separate messages for each concurrent dump subtask.

One or more SELECT statements and optionally one or more EXCLUDE statements to specify the
data sets or tracks to be dumped must follow it. However, if only the VTOC is to be dumped
(DSN=VTOC is specified on the DUMP statement), no SELECT statements are required.

TYPE=DSF
ATTACH

BUFNO=

Specifies that a data set backup is to be performed. It is required.

Backups will proceed concurrently for all disks for which a triplet of DISKXx,
TAPEx, SYSPRINx DD statements appear. However, backups to TAPEx DD
cards that specify the same tape drive will be automatically serialized. Up to 39
TAPEx DDs may be specified, but they must not point to more than 9 unique
tape units (use UNIT=AFF= or VOL=REF= to reduce the number of allocated
drives.

Default: each DISKx/TAPEXx pair will be processed one at a time, in the order
that the DISKx DDs appear in the JCL, unless MAXTASKS= is specified.

specifies how many buffers will be used for dumping each disk volume. Each
buffer holds one disk track. The buffers acquired will be divided into 2 sets in
order to overlap input and output I/O operations; each disk 1/0O will read disk
tracks into one half of the buffers.

MAX - buffers sufficient to read 1 cylinder of the input disk are acquired.
nn - the specified number of buffers is acquired.

Default: MAX. Innovation recommends that you do not override the
default. However, BUFNO=2 will be forced when a backup (output) data set is
on disk.
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DCT=
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Controls the use of FDR software compression. Values for COMPRESS= are:

ALL -- the backup file for both copies (TAPEx and TAPExx) is to be
compressed.

COPY1 -- only the backup on TAPEx DD statements will be compressed.
COPY2 -- only the backup on TAPExx DD statements will be compressed.

See "Memory Requirements" in Section 10.02 for the additional storage
required by COMPRESS=. COMPRESS= is ignored if DCT=YES is also
specified.

Default: backups will not be compressed..

COMPRESS is recommended for backups to disk files, and for tape backups to
tapes attached on parallel (bus/tag) channels. For tapes attached on ESCON
or FICON channels, use of IDRC (tape hardware compression) usually results
in better performance.

USED -- only the used portion of PS (physical sequential) and PO (partitioned,
PDS) data sets will be backed up. On most volumes, this will make the dump
run faster.

ALL -- all allocated tracks of all selected data sets will be backed up. You may
need to specify DATA=ALL if the data sets to be backed up include JES2 spool
data sets or CICS log data sets, since they usually do not have valid last block
pointers.

Default: USED.

DCT=is valid only if you are licensed for FDR InstantBackup. It will be honored
only if the disk being backed up is in a disk subsystem with the HSDM option
(High Speed Data Mover). HSDM allows FDR to backup and restore the
internal compressed images of disk tracks, improving backup elapsed times up
to 60%. It can also be specified as DUMPCOMPRESSEDTRACK=.

YES -- use HSDM for any volume where the disk hardware has the HSDM
feature installed. Normal backup will be used for other volumes.

NO -- do not use HSDM.
Default is NO.

Note that DCT=YES implies RTC=YES; see the description of RTC= for its
benefits.
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ENQ=
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Specifies whether all of the data sets selected for backup will be ENQed. See
"Data Set Enqueue Option" in Section 20.02 for more details.

If the ENQ fails, meaning that some other task has the data set enqueued, a
warning message is issued for the data set but the data set will still be dumped
unless the ENQERR=BYPASS operand is specified. A successful ENQ will
prevent any other task from using the data set until the backup of that volume
is complete. An ENQ failure is considered an error unless ENQERR=NO is
specified, but other data sets will still be dumped. The options for DSNENQ=
are:

USE -- The data sets will be enqueued for the duration of the backup from this
disk volume. This is the most frequently used option.

TEST -- The data sets will only be tested to see if they are enqueued to another
task at the time that the dump from this volume starts.

HAVE -- The data sets will be enqueued for the duration of the dump. If not
available, a message (FDRW27) is issued to the MVS operator, who can
respond:

WAIT (wait for the data set to become available)
NOWAIT (do not ENQ the data set)
RETRY (try the ENQ again)

NONE -- No data set ENQ will be issued.

CAUTION: This option should not be used on shared DASD unless a cross-
system enqueue facility such as GRS or MIM is available and the SYSDSN
QNAME is broadcast across systems. Without this capability, FDR can only
determine what data sets are active on the system FDR is running on.

Default: NONE.

Recommendation: use DSNENQ=USE or HAVE if you want to be sure that no
other task uses the data set until the backup is complete. However, use
DSNENQ=NONE (or omit DSNENQ=) when another data set by the same
name on another volume may be in use (e.g., restoring data sets to an alternate
SYSRES volume). You may suppress ENQs for specific data sets by the
DSNENQ=NONE operand on SELECT statements.

Specifies whether an ENQ should be done on the VTOC of each disk volume
while data sets from it are being backed up. See "VTOC Enqueue Option" in
Section 20.02 for more details.

ON -- the VTOC of each disk volume will be ENQed during its backup. This ENQ
may be effective only on the system where the backup is executing; other
systems may still be able to update the VTOC.

RESERVE - in addition to the ENQ, a hardware RESERVE will be issued on
each disk volume during its backup. This is meaningful only on a system with
"shared DASD" where the disks can be accessed by another MVS system. On
the system where FDR is executing, an ENQ for (SYSVTOC,volser) is done, but
other systems will be unable to read or write any data on the volume.

OFF -- the VTOC will not be enqueued or reserved during the backup.
Default is OFF.
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NO - If the DSNENQ= operand is used to request data set enqueues, an ENQ
failure (in-use data set) will not be considered an error (see "Step Termination"
in Section 10.02). Use ENQERR=NO if you want messages about active data
sets but want the step to terminate normally.

Default: a DSNENQ failure will be considered an error and will cause a
condition code or ABEND at step termination. This is to call attention to the
error.

Specifies processing if the DSNENQ= option finds that a data set is in use
(enqueued):

BYPASS - do not backup an active data set.

PROCESS - backup a data set even if it is active (a warning message will still
be produced).

Default: PROCESS.

NOTE: both ENQERR=NO and ENQERR=BYPASS/PROCESS may be
specified on the same DUMP statement.

Specifies the format of the sequential backup file.

NEW -- the backup will be created using a maximum of a 56K blocksize. A
block will contain the image of one or more tracks from the input disk.

SPLIT -- the backup will be created using a maximum blocksize of 32K. For
blocks that would be more than 32K, they are written as 2 blocks of 32K or less.
However, FORMAT=SPLIT causes use of a disk 1/O technique which is less
efficient than that used by FORMAT=NEW, which will impact backup
performance.

WARNING: If you use a normal copy program (ex: IEBGENER) to copy a
backup file created with FORMAT=NEW, you will not get any error
messages, but the resulting tape will not be usable for a restore. Tapes in
the new format must only be copied with the INNOVATION provided tape
copy program (FDRTCOPY) or FATAR.

Default: NEW if backup on tape -- SPLIT if backup is on disk.

QUIESCE invokes special processing when HFS (Hierarchical File System)
data sets are backed up. HFS=QUIESCE implies DSNENQ=USE so it will first
attempt to get a SYSDSN ENQ on the HFS file. If the ENQ fails, it probably
means that the HFS file system is mounted to USS (Unix System Services), so
a USS "quiesce" call is issued to prevent updates to the HFS data set during
the backup. If the quiesce fails and ENQERR=BYPASS was specified, the HFS
data set will not be backed up.

Note that HFS=QUIESCE implies DSNENQ=USE (described earlier) for all
data sets being backed up, not just HFS data sets.

Default: HFS data sets will not be quiesced. If you use the default or cannot run
with superuser status, you should unmount the HFS file system before the
backup to be sure of getting a usable backup.
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Specifies that the size of the table used to the store the ICF VSAM cluster and
component names. The backup must save all of the component names and
their associated clusters which exist on the current input disk volume, in order
to match up VTOC DSCBs (with the component name) to cluster names (for
selection). nnnnnn is specified in bytes and must be large enough to contain all
the VSAM names (depending on the length and number of names).

NOTE: Specifying ICFCORE= will increase the backup region requirement by
the value specified. The default value uses one of the dump buffers and
imposes no additional memory requirement.

Default: 53248, which will hold about 650 components.
Accept additional SELECT/EXCLUDE statements (over 250).

Default: 250 statements.

The number of disk errors that are permitted prior to abending the operation.
MAXERR may specify a value from 1 to 9999 errors. Each error will be indicated
by a message and possible MINI DUMP. If the backup is written to the EXHPDM
subsystem, MAXERR=1 is recommended.

WARNING: MAXERR over the default value may result in the loss of many
data sets. This option should only be used when necessary and with care.

Default: 20 errors.

Specifies the maximum number of volumes that will be dumped concurrently in
this step. It has the same affect as the ATTACH operand except that the
maximum number of concurrent backups is limited to "n". The value may be
from 1 to 9 but the actual number of concurrent backups will be no greater than
the number of TAPEx DD statements in this step's JCL (if multiple TAPEx DD
statements point to the same tape drive, only one concurrent dump will use that
drive at any time). If MAXTASKS=2 or more, messages for each backup are
directed to the SYSPRINx DD corresponding to the TAPEx DD associated with
the backup (see Section 10.03).

The default is 1 unless the ATTACH operand is specified.

It can also be specified as READTRACKCCW-=.

YES -- use READ TRACK CCWs to read disk data tracks. RTC=YES also
causes:

- up to 1 cylinder of disk data is read at a time.

- FDR buffers are moved above the 16MB line (about 2MB per concurrent
backup), allowing more concurrent backups to be run in one step.

- the elapsed time of FDR backups when the backup data set is itself on disk
is significantly improved.

NO -- use other CCWs to read disk data tracks.
Default is NO.
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SELTERR=

SNAP=
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Specifies what will happen at step termination if DSF finds that a SELECT or
EXCLUDE statement was never referenced (no data set on any input disk was
selected by the statement):

NO - a condition code or ABEND is not to be issued at step termination. You
might use SELTERR=NO when you expect some unmatched SELECT/
EXCLUDE statements, perhaps because some data sets may not exist.

YES -- a condition code or ABEND will be issued at step termination to call
attention to a possible control statement error.

Default: YES unless overridden in the FDR Global Option Table (See
Section 90).

Used only when you are licensed for FDR InstantBackup and only if you have
previously used program FDRSNAP to create an instant point-in-time image of
a volume in an IBM RVA or StorageTek Iceberg/SVA disk subsystem with the
Snapshot feature. See Section 26 for details of the use of SNAP= with FDR.

USE - tells FDR InstantBackup to read the offline snapped copy of the online
volume specified in JCL. FDR remembers the device address of the offline
device most recently used as a target for a snap of each online volume unless
an intervening IPL has occurred.

(USE,REL) - same as SNAP=USE, but at the end of backing up each snapped
volume, FDR will issue a request to delete all the storage assigned to the
snapped copy (Deleted Space Release), except for the label track (cylinder 0
track 0). This is recommended since it keeps the NCL (Net Capacity Load) in
the disk subsystem down by releasing the tracks of the snapped copy as soon
as they are no longer needed.

Default: backup the online disk for each volume

CONTINUED . ..
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DSF PRINT STATEMENT

PRINT

TYPE=DSF ,ENQ=ONIOFFIRESERVE
,DATA=ALLIUSED s MAXCARDS=nnnnn
,DSN=VTOC

The PRINT statement requests a print operation. It must be the first control statement and must be
followed by one or more SELECT statements and optionally one or more EXCLUDE statements to
specify the data sets or tracks to be printed. However, if only the VTOC is to be printed (DSN=VTOC
is specified on the PRINT statement), no SELECT statements are required.

DSF will print the data sets or tracks specified in storage dump format (hexadecimal and EBCDIC)
and will write this printout to the TAPEx data set. The TAPEX print data is in print record format, with
a record format of FB and logical record length of 121. This data set is usually SYSOUT or may be
a sequential data set on tape or disk. You may specify the blocksize on the TAPEx DD statement
as a multiple of 121 but the default blocksize on tape or disk is 1210.

TYPE=DSF

DATA=

DSN=VTOC

ENQ=

MAXCARDS=

Specifies that a data set print it to be performed. Must be specified on PRINT
command.

USED -- only the used portion of PS (physical sequential) and PO (partitioned,
PDS) data sets will be printed.

ALL -- all allocated tracks of all selected data sets will be printed.
Default: USED.

The VTOC and volume label track will be printed in addition to any selected data
sets. If only the VTOC is required, you do not need any SELECT statements.

Specifies whether an ENQ should be done on the VTOC of each disk volume
while tracks are being printed. See "VTOC Enqueue Option" in Section 20.02
for more details.

ON -- the VTOC of each disk volume will be ENQed during its print. This ENQ
may be effective only on the system where the print is executing; other systems
may still be able to update the VTOC.

RESERVE - in additional to the ENQ, a hardware RESERVE will be issued on
each disk volume during its print. This is meaningful only on a system with
"shared DASD" where the disks can be accessed by another MVS system. On
the system where FDR is executing, an ENQ for (SYSVTOC,volser) is done, but
other systems will be unable to read or write any data on the volume.

OFF -- the VTOC will not be enqueued or reserved during the print.
Default: OFF.

Accept additional SELECT/EXCLUDE statements (over 250).

Default: 250 statements.
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DSF SELECT STATEMENT -- FOR DUMP OR PRINT 20.06
DSF SELECT STATEMENT -- FOR DUMP OR PRINT

SELECT DSN=filter

S DD=ddname
EXCLUDE ALLDSN

X

FROM(CYL=ccccc,TRK=tttt), TO(CYL=ccccc,TRK=tttt)
,DATA=ALLINONE

,DSNENQ=NONE

,DSORG=(xx,xX,..)

,TAPEDD=x

This statement selects the data sets and/or tracks to be dumped or printed.

A SELECT statement identifies an individual data set, group of data sets, or range of tracks to be
processed. An EXCLUDE statement identifies data sets from within those selected by SELECT
statements which are not to be processed. All data sets in the VTOCs of DASD volumes specified
by DISKx DD statements will be compared to these statements to identify those to be processed;
each data set will be compared to each control statement until a match is found. It must match all
criteria specified on the statement to qualify, e.g, if DSN= and DSORG= are both specified, it must
be a data set with the right name, having the indicated organization. A maximum of 250 of these
control statements may be used in one execution unless overridden by MAXCARDS=.

The control statements are always scanned in the order in which they were input, so in general,
EXCLUDE statements should precede SELECT statements. Since DSF will only dump or print data
sets which are selected, EXCLUDE statements are required only to exclude certain data sets from
within a larger group on a SELECT statement, and can also be used to EXCLUDE certain tracks.

Example 1. Select all data sets with a first index of "A" except those with a second index of "B":

EXCLUDE DSN=A.B.x¥%k
SELECT DSN=A.%x

Example 2. Select all data sets except partitioned (PDSs):

EXCLUDE ALLDSN,DSORG=PO
SELECT ALLDSN

ICF VSAM clusters can be selected by specifying the fully-qualified base cluster name or matching
on the base cluster with generic data set selection. When selected, all components of that cluster
that exist on the volumes being processed will be dumped or printed, including alternate indexes
and key range components. DSF will not examine ICF VSAM component names when processing
SELECT/EXCLUDE statements; components will be selected only if their cluster name is selected.
For further information, see Section 80.13, "VSAM Special Considerations".
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DSN=

DD=

ALLDSN

FROM/TO

DSF SELECT STATEMENT -- FOR DUMP OR PRINT 20.06

Specifies a fully-qualified data set name or a filter to be used for generic data
set selection, as described in Section 80. This name or filter will be used when
scanning the VTOCs of selected volumes.

EXAMPLES: DSN=USER1.JCL.CNTL
DSN=xXL | ST
DSN=PROD++ .%%.L IBx*x

DSN= cannot select GDGs by relative generation number; use DD= for that
purpose.

Specifies that a data set name is to be taken from a DD statement. This operand
must point to the DDNAME of a JCL statement. Using this option enables the
user to specify a non-standard data set name or a generation data set (GDG)
relative generation.

EXAMPLE: SELECT DD=DD"1
//DD1 DD DSN=A.B.C(0),DISP=SHR

Note that although DD= copies the data set name from the DD statement, it
does not use the volume pointed to by that DD. The data set will be searched
for only on the volumes pointed to by DISKx DD statements; the volume
containing the data set must be among them. You could have a DISKx pointing
to a data set and use DD=DISKX, so that the volume containing the data set will
automatically be included.

Specifies that all the data sets on the disk volumes specified are to selected. If
the DSORG operand is specified, only those data sets with a matching
organization are selected.

Identifies a range of track addresses for an absolute track dump or print.
Absolute track statements can be mixed with SELECT statements for data sets.
The FROM and TO operands must appear on the same input record, and
cannot be continued. FROM/TO cannot be used on an EXCLUDE statement.
The cylinder (CYL=) and track (TRK=) addresses are in decimal, relative to
zero. Leading zeros can be omitted. For example, valid specification on a 3390-
3, which has 3339 cylinders and 15 tracks/cylinder, are CYL=0 TRK=0 to
CYL=3338 TRK=14. The FROM address must be lower than or equal to the TO
address.

If the FROM track (TRK=) is omitted, zero is assumed. If the TO track (TRK=)
is omitted, the last track of the cylinder is assumed. So, if you specify only
cylinder numbers (e.g., FROM(CYL=5),TO(CYL=7)) all tracks in those cylinders
are processed.

NOTE: DSN, DD, ALLDSN and FROM/TO are mutually exclusive. One and
only one of these operands must be provided on each SELECT or EXCLUDE
card.
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TAPEDD=

DSF SELECT STATEMENT -- FOR DUMP OR PRINT 20.06

ALL -- all allocated tracks in the selected data sets will be dumped or printed.
This can be used to override DATA=USED operand (the default) from the
DUMP or PRINT statement for certain data sets.

NONE -- no data tracks will be backed up for any type of data sets selected. The
backup data set will consist only of the FDR control records necessary to
allocate and update the characteristics of the output data sets during a restore.
A DATA=NONE backup can be used to allocate all the dtat sets on the backup
on output volumes, as long as the data in those data sets will be recovered by
other means (such as data base backups). Member DATANONE in the FDR
ICL (Installation Control Llbrary) has more information on the use of
DATA=NONE.

Default: only used tracks will be processed for PS and PO data sets unless
DATA=ALL was specified on the DUMP or PRINT statement.

NONE -- the data set enqueue will not be done for the selected data sets. This
can be used to override the DSNENQ= operand on the DUMP/PRINT
statement for certain data sets that you know will probably be ENQed by
another task.

Default: enqueue option is determined by the DSNENQ option specified on the
DUMP or PRINT statement.

Data sets are not to be selected by this SELECT unless their DSORG matches
one of the DSORGs specified. If more than one DSORG is specified, they must
be enclosed in parentheses.

VALID DSORGS are:

DA -- BDAM PS -- SEQUENTIAL UM -- UNMOVABLE
EF -- ICF VSAM PO -- PARTITIONED UN -- UNDEFINED
IS -- ISAM

x -- specifies a single character matching the "x" in a TAPEx DD statement. If
this operand is specified, then this SELECT/EXCLUDE will only apply to data
sets on the input disk volume specified by the DISKx DD statement. TAPEDD=
might be used when multiple DISKx DD statements point to the same volume
to select which data sets are to go to which backups.

NOTE: TAPEDD= should be used when the DISKx DD statements specify
dsnames, using the catalog to determine the volumes on which the data sets
reside. In that case, it may happen that more than one DISKx DD statement
points to the same volume. If so, every requested data set that resides on the
same volume will be dumped once for each DISKx DD statement pointing to
that volume, unless TAPEDD is specified.
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DSF RESTORE JOB CONTROL REQUIREMENTS

To execute DSF for a RESTORE operation, the following JCL statements are required.

If FDR is not in the system linklist, specifies the program library in which FDRDSF resides. The
library must be APF authorized.

Specifies the program name (PGM=FDRDSF), region requirement (REGION=, see Section 20.02),
and optional PARM= operand.

If a PARM field is specified, DSF will use data specified as the first control statement, which must
be a valid DUMP or PRINT statement; if the PARM data contains a slash (/), the data after the slash
will be used as the second control statement (usually a SELECT). For example,

//FDR EXEC PGM=FDRDSF,PARM='RESTORE TYPE=DSF'
//FDR EXEC PGM=FDRDSF,PARM="'RESTORE TYPE=DSF/ SELECT DSN=A.B.C'

If FDRDSF is invoked from a user program, Register 1 must follow IBM's convention for passing
data from the PARM field.

For non-VSAM data sets, when DSF must catalog non-VSAM data sets, they will be cataloged in
that user catalog instead of in the system catalog with the matching alias. This might be useful when
you are creating a test system, to catalog test copies of production data sets in a test catalog.

However, there is one important exception: if the data set being cataloged is a GDG generation, the
STEPCAT/JOBCAT must contain a GDG base for that GDG; if not, it will ignore the STEPCAT/
JOBCAT and catalog into the regular aliased catalog, possibly deleting other valid generations.

For VSAM clusters, the target catalog is controlled by the ICFCAT= operand, described in Section
20.05. With the proper ICFCAT= option, the STEPCAT/JOBCAT may be honored.

STEPCAT/JOBCAT should not be used if any data sets being restored are SMS-managed.

Specifies the output message data set; it is required. It is usually a SYSOUT data set but if is it
assigned to a data set on tape or disk, this DD must specify DISP=MOD.

Specifies the abend data set. Usually a SYSOUT data set. A SYSUDUMP DD statement should
always be included to assist in error diagnosis. If you have the ABEND-AID product from
COMPUWARE also include the following so that a fully-formatted dump is produced:

//ABNLIGNR DD DUMMY

Specifies an input backup data set on tape or disk, from which data is to be restored. "x" may be
single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character. There may be up to
39 such TAPEx DD statements; DSF will restore from each in turn in the order they appear in the
JCL. Restores are always done one backup at a time, there is no option for concurrent data set
restores.

Each TAPEx DD must point to a FDR, DSF, ABR or SAR backup on tape or disk. Backups may not
be concatenated on a single TAPEX; use multiple TAPEx DDs if multiple backups are to be restored.

If the backup to be restored was directed to the StorageTek ExXHPDM software product as described
earlier, you must specify the SUBSY S= operand on the TAPE DD statement to invoke ExHPDM and
restore that backup, e.g.,

//TAPE1 DD DSN=PROD.MVSO001.BACKUP1,DISP=0LD,SUBSYS=S0V
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CONTINUED

Specifies an output disk volume. The format will be:
//DI1SK1 DD UNIT=unitname,VOL=SER=volser ,DISP=0LD

"unitname" is either a generic name, such as 3390, or an esoteric name assigned during your I/O
configuration, such as DISK or SYSALLDA, and "volser" is the volume serial assigned of the disk
volume (if an esoteric unit name is used, the volume serial must be mounted on a disk unit which is
part of that esoteric). Only a single disk volume serial may be specified. You may use either
DISP=0OLD or DISP=SHR; it makes no difference.

“X” may specify any single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character
and must have a corresponding TAPEXx statement. If DUMMY is specified, this DD statement will be
ignored.

The DISKx DD statement is optional; DSF will dynamically allocate required output volumes if
necessary. If present, the volume pointed to by the DISKx DD statement will be used to as the default
target volume for restoring data sets selected from the TAPEXx backup file, although this target
volume may be overridden by SMS or the NVOL= operand. Complete rules for output volume
selection are in Section 20.08.

Specifies a data set containing the control statements for DSF. Usually a DD * data set.
It is required, but if control statements were provided in the EXEC PARM=, it can be DUMMY.
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DSF RESTORE STATEMENT
RESTORE TYPE=DSF ,MAXCARDS=nnnn
R
,BLKF=nn ,MAXERR=nnnNn
,BYPASSACS ,NOCAT
,RECAT
,BYPASSSMS
,PRESTAGE
,CATIFALLOC
,RLSE
,CONFMESS=YESINO ,%FREE=nn
,DATA=ALLIUSED ,SELTERR=NOIYES
,DSNENQ=NONEITESTIUSEIHAVE ,VRECAT

JICFCAT=ORIGINALISTEPCATIALIAS

,SMSGDG=DEFERREDIACTIVEIROLLEDOFFIINPUT

The RESTORE statement is required for a RESTORE operation. Only one is allowed per execution,
and it must be the first control statement. One or more SELECT statements must follow it, with
optional EXCLUDE statements, to specify the data sets or tracks to be restored.

DSF will read each backup file specified on a TAPEx DD statement and will restore one or more
data sets as indicated by the SELECT and EXCLUDE statements that follow (See Section 20.09).
The backup files are read one at a time (in the order that the TAPEx DDs exist in the step JCL) but
while reading a backup file, DSF can restore the selected data sets to one or more output disk
volumes concurrently. The target disk volume will be selected for each data set by the following
rules, in this order:

¢ Ifthe NVOL=operand was specified on the SELECT statement which selected this data set,
that volume or volumes will be used. See the description of NVOL= in Section 20.09 for
details of target volume selection.

¢ [f the step JCL contains a DISKx DD statement matching the TAPEx DD from which the
data set is being restored, then the disk to which it points will be selected for output.

* If the output data set name is cataloged, then the volume to which it is cataloged will be
chosen. The output data set name will be the original name or the new name if a
NEWNAME=, NEWGROUP=, or NEWINDEX= operand was specified on the SELECT
statement which selected the data set. If the data set is cataloged as being on multiple
volume serials, then the volser will be selected from that list based on the volume sequence
number in the F1 DSCB (field DS1VOLSQ) of the input data set.

¢ |f none of the above apply, then the serial of the volume from which the data set was
dumped, as recorded on the backup data set, will be used.

If SMS (System Managed Storage) is active on this system, and the data set does not already exist
on the volume selected by the rules above, SMS is invoked to decide if the data set should be SMS-
managed. If so, SMS will select an output volume which may be totally different from the target
volume chosen by DSF. SMS rules are detailed in Section 20.01 and Section 70.
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Specifies a data set restore. Must be specified on the RESTORE command.

PS (sequential) fixed- and variable-format data sets and PO (partitioned) data
sets are to be reblocked during the restore. BLKF= specifies a blocking factor
value from 1 to 10. 1 is full track blocking (up to 32760), 2 is half track blocking,
10 is a tenth of a track, etc. On fixed format files (RECFM=FB) the blocksize will
be rounded down to a multiple of the LRECL.

The blocking factor must result in a blocksize larger than the original blocksize
of the data set, otherwise it will be ignored; this rule is not enforced when
restoring a PS file to a disk with a smaller tracksize (e.g., 3390 to 3380). For PO
sets, the blocksize is set to a higher value for use by new members, but the
existing members will not be reblocked (they will still be usable).

Default: data sets are not reblocked during restore; all original blocks will be
restored without change, although they may be written to new locations. BLKF=
is usually used when restoring to an unlike device type (e.g., 3380 to 3390) but
can also be used during like device restores.

On a system with SMS (System Managed Storage) active, the SMS ACS
(Automatic Class Selection) routines are not to be invoked for data sets which
must be allocated. If a data set has a SMS storage class assigned (see
STORCLAS= in Section 20.09) it will be SMS-managed, and SMS will be
invoked to allocate the data set on an SMS-chosen volume, but SMS will not be
allowed to override the storage class or management class assigned to the data
set.

Default: on an SMS system, the SMS ACS routines will be invoked for every
data set which has to be allocated. The assigned storage and management
classes will be passed to those routines, which can approve or override them.
A data set will be passed to SMS for allocation if the storage class ACS routine
assigns a storage class to the data set.
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On a system with SMS (System Managed Storage) active, SMS data sets will
be directly allocated on SMS-managed volumes, bypassing normal SMS
storage group and volume selection. The selected output volume must be a
SMS-managed disk volume, and the data sets being restored must have a SMS
storage class assigned (see BYPASSACS above and STORCLAS= in Section
20.09). The data sets will be allocated and cataloged according to SMS
standards.

Normal SMS facilities do not allow allocation of data sets on specific volume
serials, but BYPASSSMS will do so, allowing data sets to be located for
performance or other reasons. Note that if BYPASSACS is also specified, the
assigned SMS classes will not be validity- or authority-checked.

Default: on an SMS system, for data sets which are SMS-managed and must
be allocated, the SMS storage group ACS routine will be invoked to select a
storage group and SMS will select a SMS-managed volume and allocate and
catalog the data sets.

BYPASSACS and BYPASSSMS are primarily for use by storage administration
personnel, since they bypass normal SMS allocation controls and rules. In order
to use BYPASSACS or BYPASSSMS, the user of DSF must be authorized to
the RACF profile

STGADMIN.ADR.RESTORE.BYPASSACS

in class FACILITY, or the equivalent in other security systems.

Specifies that non-VSAM output data sets will be cataloged even if they were
preallocated (not allocated by the restore); the output data set will be cataloged
if it is not already cataloged on another volume (unless the RECAT operand
was specified).

Default: output data sets are cataloged only when the restore allocates them.

YES -- before beginning any restore that includes an absolute track request
(SELECT FROM/TO), FDR will request confirmation via a WTOR message
(FDRWO02) to which the MVS operator must reply.

NO -- suppress the WTOR and begins the restore immediately.
Default: YES.

ALL -- all of the allocated tracks in each data set will be restored. ALL should
not be specified unless the backup was taken using the DATA=ALL option.
DATA=ALL should not be specified with the RLSE and %FREE operands.

USED -- only the used portion of the PS (physical sequential) and PO
(partitioned) data sets will be restored.

Default: USED.
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Specifies whether all of the data sets being restored will be ENQed. See "Data
Set Enqueue Option" in Section 20.02 for more details.

If you are restoring over an existing data set and the ENQ fails, the restore will
be bypassed with an error message. If the restore must allocate the output data
set and the ENQ fails, no error message is issued and the restore is still done.
A successful ENQ will prevent any other task from using the data set until the
restore from the current backup data set is complete. An ENQ failure is
considered an error but it will not prevent other data sets from being restored.
The options for DSNENQ= are:

USE -- The data sets will be enqueued for the duration of the restore from the
current backup data set. This is the most frequently used option.

TEST -- The data sets will only be tested to see if they are enqueued to another
task at the time the restore starts. The data set will not be enqueued and other
tasks may enqueue it while the restore is preceding.

HAVE -- The data sets will be enqueued for the duration of the restore. If not
available, a message (FDRW27) is issued to the MVS operator, who can
respond:

WAIT (wait for the data set to become available)

NOWAIT (do not enqueue the data set)

RETRY (iry the enqueue again; may result in the FDRW27 message again)
NONE -- No data set ENQ will be issued.

CAUTION: This option should not be used on shared DASD unless a cross-
system enqueue facility such as GRS or MIM is available and the SYSDSN
QNAME is broadcast across systems. Without this capability, FDR can only
determine what data sets are active on the system FDR is running on.

Default: NONE. Note that NONE or TEST may allow other jobs to attempt to
read the data set being restored before DSF has restored all of the data tracks.
Recommendation: use DSNENQ=USE or HAVE if you want to be sure that no
other task uses the data set until the restore is complete. However, use
DSNENQ=NONE (or omit DSNENQ=) when another data set by the same
name on another volume may be in use (e.g., restoring data sets to an alternate
SYSRES volume). You may suppress ENQs for specific data sets by the
DSNENQ=NONE operand on SELECT statements.
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Applies to ICF VSAM files only. Specifies the source of the catalog name to be
used if an output ICF VSAM cluster must be allocated.

ORIGINAL -- use the catalog in which the original dumped cluster was
cataloged. When restoring a cluster to a new name, ICFCAT=0ORIGINAL is
treated like ICFCAT=ALIAS, described below. If you need to catalog the output
cluster into the same catalog as the input cluster but that catalog is not the one
aliased for the new name, you must specify ICFCAT=STEPCAT and supply a
STEPCAT DD statement pointing to that catalog.

STEPCAT -- use the STEPCAT as the target catalog. If a STEPCAT DD
statement is not supplied, it will use the master catalog or the catalog which is
aliased for this data set in the master catalog.

ALIAS -- determine the catalog from the alias name in the master catalog. If no
alias is found and the cluster is being restored to the same name, use the input
cluster's original catalog. If no alias is found, and the cluster is being restored to
a new name, DSF will use the STEPCAT (if present in the JCL) or the master
catalog. Multi-level alias (MLA) is supported.

Default: ORIGINAL, except that if the cluster is being restored to a newname
(NEWGROUP or NEWINDEX specified) the default is ALIAS. If the output
cluster is SMS-managed, ALIAS is forced.

Accept additional SELECT/EXCLUDE statements (over 250).

Default: 250 statements.

Specifies the number of disk errors that are permitted prior to abending the
operation. MAXERR may specify a value from 1 to 9999 errors. Each error will
be indicated by a message and possible MINI DUMP. If the backup was written
to the ExXHPDM subsystem, MAXERR=1 is recommended.

Default: 20 errors.

NOCAT specifies that output data sets will not be cataloged. This option is
ignored for ICF VSAM clusters and SMS-managed data sets, since these must
always be cataloged.

RECAT specifies that non-VSAM output data sets will be cataloged even if they
are currently cataloged to another volume. If a data set by that name actually
exists on the volume to which it is currently cataloged, and it is SMS-managed,
it will be deleted; otherwise, it will become an uncataloged data set.

Default: catalog output non-VSAM data sets only if they are not currently
cataloged.

NOTE: Allocation of SMS-managed data sets will fail if they cannot be
cataloged. If an SMS data set is being restored and it is currently cataloged to
another volume you can either specify RECAT or delete the data set before
restore.

NOCAT and RECAT are mutually exclusive. The restore will normally attempt
to catalog only output data sets which it allocates (not pre-allocated) unless the
CATIFALLOC operand is also specified.
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Output data sets which already exist on the target output volume will not be
restored. This may be used to avoid restoring data sets which have already
been restored. If the output data sets do not exist on the target volume, they
will be allocated and restored.

Default: pre-allocated data sets will have their contents overlaid.

RLSE -- all of the unused space in the output PS (physical sequential) and PO
(partitioned) data sets will be released.

%FREE=nn -- a percentage (nn%) of the PS and PO data sets to be left free
after the restore. However, the data sets will never be made larger than their
original size. nn may range from zero (0) which will free all of the free space
(same as RLSE) to 99 will which attempt to leave the data sets with 99% free
space.

Space will be released only from data sets allocated by the restore; space is
actually released by recalculating the required space during the allocation.

Default: the output data sets are allocated the same size as the input data sets
(unless overridden by TRK=/CYL= on the SELECT statement).

Specifies what will happen at step termination if one or the SELECT or
EXCLUDE statements was never referenced (no data set on any input disk was
selected by the statement):

NO - a condition code or ABEND is not to be issued at step termination. You
might use SELTERR=NO when you expect some unmatched SELECT/
EXCLUDE statements, perhaps because some data sets may not exist.

YES -- a condition code or ABEND will be issued at step termination to call
attention to a possible control statement error.

Default: YES unless overridden in the FDR Global Option Table (See Section
90).

Specifies the status of SMS-managed GDG (Generation Data Group) data sets,
if allocated by the restore.

DEFERRED, ACTIVE, or ROLLEDOFF will set the GDG to that status.

INPUT will set the GDG to the original SMS status of the GDG generation, as
recorded on the backup tape. If the original GDG was non-SMS, it will be set
ACTIVE if that generation is currently cataloged, otherwise DEFERRED.

Default: DEFERRED.
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Allows ICF VSAM clusters to be allocated and cataloged even if they already
exist in the target ICF catalog. If an attempt to define a VSAM cluster fails with
a code indicating the cluster or component name already exists in the catalog,
this indicates that either the cluster currently exists on another volume or the
cluster is cataloged but is not on the cataloged volume. With VRECAT, the
cataloged cluster will be scratched (by DELETE or, if that fails, DELETE
NOSCRATCH). The define will then be re-issued. VRECAT is useful when
restoring a cluster when its catalog has been restored, but the cluster on disk
has not, or when restoring a cluster to a new volume.

VRECAT is ignored when:

e restoring an ICF catalog

* the restore does not include the base data component (such as
restoring an alternate index on a volume by itself or a volume
containing only a base index component)

* The required components of the cluster do exist on the volume to
which FDR is restoring. In this case, FDR will restore on top of that
existing cluster and VRECAT is not involved

Default: ICF VSAM clusters cannot be allocated if the cluster name already
exists in the catalog (even if the catalog points to the output volume).

WARNING: VRECAT will DELETE the original cluster, with all its
components, alternate indexes and PATHs, from the catalog and disks. If
the DELETE fails for some reason, the DELETE NOSCRATCH may leave
uncataloged components on disk.
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DSF SELECT STATEMENT -- FOR RESTORES

SELECT DSN-=filter ,NOCAT
S DD=ddname ,RECAT
ALLDSN

EXCLUDE FROM(CYL=ccccc,TRK=tttt), TO(CYL=ccccc, TRK=tttt) ,NVOL=(vvvvvv,vvvvvy,...)
X

,BLKF=nn ,PRESTAGE
,DATA=ALLINONE ,RLSE
,%FREE=nn
,DATACLAS=dataclass
,NULLDATACLAS ,STORCLAS=storageclass
,NULLSTORCLAS
,DSNENQ=NONE
,TAPEDD=x
,MGMTCLAS=managementclass
,NULLMGMTCLAS ,TRK=nnnnn
,CYL=nnnnn

,NEWNAME=newname

,NEWGROUP=newgroup ,VRECAT
,NEWINDEX=newindex

,NEWDD=newddname

This statement selects the data sets and/or tracks to be restored.

A SELECT statement identifies an individual data set, group of data sets, or range of tracks to be
processed. An EXCLUDE statement identifies data sets from within those selected by SELECT
statements which are not to be processed. All data sets in the backup files specified by TAPEx DD
statements will be compared to these control statements to identify those to be restored; each data
set will be compared to each control statement until a match is found. EXCLUDE statements should
only contain the operands DSN=, DD=, ALLDSN, FROM, and TAPEDD=. A maximum of 250 of
these control statements may be used in one execution unless overridden by MAXCARDS-=.

The control statements are always scanned in the order in which they were input, so in general,
EXCLUDE statements should precede SELECT statements. Since DSF will only restore data sets
which are selected, EXCLUDE statements are required only to exclude certain data sets from within
a larger group on a SELECT statement, and can also be used to EXCLUDE certain tracks.

Example 1. Select all data sets with a first index of "A" except those with a second index of "B":

EXCLUDE DSN=A.B.x¥%k
SELECT DSN=A . X%

Example 2: Select all data set except those beginning with "SYS" on TAPE2:
EXCLUDE DSN=SYS*k, TAPEDD=2
SELECT ALLDSN

If you are restoring to a pre-allocated ICF VSAM cluster, where the cluster name is the same as the
original, but the components are named differently, you must specify the cluster name as both
DSN= and NEWNAME-=; this causes DSF to LOCATE the new component names. NEWNAME
cannot be specified for clusters with more than one alternate index.

If restoring an ICF VSAM cluster to a new name and the new cluster must be allocated, you should
specify NEWGROUP= or NEWINDEX=. DSF will modify both the cluster and component names.
This is illustrated in Section 20.11.

ICF VSAM catalogs and VVDSs cannot be restored to a NEWNAME. DSF will properly restore an
ICF VSAM catalog even if it has been re-allocated thereby generating a new CATINDEX name.

See Section 80.13 "VSAM Special Considerations".
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Specifies a fully-qualified data set name or a filter to be used for generic data
set selection, as described in Section 80.14. This name or filter will be used
when scanning the names of data sets on the backup tapes to be restored.
For ICF VSAM clusters, only the cluster name is compared; you cannot select
by component name.

EXAMPLES :DSN=USER1.JCL.CNTL
DSN=Xx%L ST
DSN=PROD++ .x%.LIBx

You cannot use DSN= to select generation data group (GDG) generations by
relative generation number. Use DD= if relative GDG numbers are required.

Specifies that a data set name is to be taken from a DD statement. This
operand must point to the DDNAME of a JCL statement. Using this option
enables the user to specify a non-standard data set name or a generation
data set (GDQG) relative generation.

EXAMPLE: SELECT DD=DD"
//DD1 DD DSN=A.B.C(0),DISP=SHR

Specifies that all of the data sets dumped on the backup data set will be
restored.
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Identifies a range of track addresses for an absolute track restore. Absolute
track statements can be mixed with SELECT statements for data sets. The
FROM and TO operands must appear on the same input record, and cannot
be continued. FROM/TO cannot be used on an EXCLUDE statement.

The cylinder (CYL=) and track (TRK=) addresses are in decimal, relative to
zero. Leading zeros can be omitted. For example, valid specification on a
3390-3, which has 3339 cylinders and 15 tracks/cylinder, are CYL=0 TRK=0
to CYL=3338 TRK=14. The FROM address must be lower than or equal to
the TO address.

If the FROM track (TRK=) is omitted, zero is assumed. If the TO track (TRK=)
is omitted, the last track of the cylinder is assumed. So, if you specify only
cylinder numbers, e.g. "FROM(CYL=5),TO(CYL=7)", all tracks in those
cylinders are processed.

Absolute track restores are normally used with backups created by absolute
track dumps, so that you know which tracks are on the backup. However, you
can do absolute track restores from data set or full-volume backups if you
know the track addresses available on the backup (a COMPAKTOR MAP or
FDRABRP PRINT VTOC can identify those tracks).

CAUTION: On an absolute track restore, the requested tracks will always be
restored to the same absolute address they were dumped from, regardless
of what data set, if any, is allocated there. The VTOC will not be updated.

When selecting an output volume for a absolute track restore, the rules
defined in Section 20.08 are used except for cataloged output data set name
(since there is none); normally a DISKx DD or NVOL= operand are used to
identify the output volume. If the output volume is not the original volume, use
FROM/TO with care to avoid overlaying valid data sets.

NOTE: DSN, DD, ALLDSN and FROM are mutually exclusive. One and only
one of these operands must be specified on each SELECT statement.

ICF VSAM NOTE: The 'SYS1.VVDS' data set will be not be restored even if
selected using the ALLDSN or DSN=filter operands. See Section 80.14 for
further details.

Selected PS and PO data sets are to be reblocked during the restore; see
BLKF= in Section 20.08 for details.

Default: data sets are not reblocked unless BLKF= was specified on the
RESTORE statement. The restore will fail if the input data set has blocks
larger than the track size of the output disk.

ALL -- restore all allocated tracks in each data set selected by this SELECT
statement.

NONE - do not restore any data tracks for data sets selected by this SELECT
statement.

See DATA= in Section 20.08 for details.

Default: restore only the used tracks of PS, PO and VSAM data sets, unless
DATA= was specified on the RESTORE statement.
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DATACLAS=
NULLDATACLAS

DSNENQ=

MGMTCLAS=
NULLMGMTCLAS

NEWNAME-=
NEWN=

NEWGROUP=
NEWG=

On a system with SMS active, specifies the SMS data class to be associated
with the data set being restored, overriding the original data class of the data
set (if any). The Data Class ACS routine will not be invoked.

NULLDATACLAS changes the data class to null (not specified).

Default: the original data class of the input data set (if any) will be associated
with the output data set if it is allocated as SMS-managed. For a non-SMS
input data set, a null class is set.

NONE -- bypass the data set enqueue for data sets selected by this SELECT
statement.

Default: the enqueue option is determined by the DSNENQ= operand
specified on the RESTORE statement.

On a system with SMS active, specifies the SMS management class to be
presented to the SMS Management Class ACS routine for the data set being
restored, overriding the original management class of the data set (if any).
The ACS routine may accept or override this class.

NULLMGMTCLAS changes the management class to null (not specified).

Default: the original management class of the input data set (if any) will be
passed to the ACS routine for the output data set if it is allocated as SMS-
managed. For a non-SMS input data set, a null class is passed.

Restore the selected data set with a new name. NEWNAME should only be
used with DSN= or DD=, and should not be used for ICF VSAM clusters
unless they are preallocated. If the newname ends in a GDG relative
generation number, e.g., NEWNAME=gdgname(-1), a LOCATE will be done
to get the proper absolute generation number.

Restore the selected data sets using a new group name. The characters
specified will replace the beginning of the input data set name. Care should
be taken when periods are used that index levels are not incorrectly changed.
DSF will check the new names for valid IBM standards.

EXAMPLE: SELECT DSN=ABC**, NEWG=XYZ

Any data sets restored will be renamed to start with characters
XYZ.
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Restore the selected data sets using a new name formed by adding or
replacing one or more index levels in the original name; replacement index
levels do not have to be the same length as the original indexes they replace.
In the simplest case, each index level specified in NEWI is used in place of
the corresponding index in the original name. Any remaining index levels at
the end of the name are copied unchanged. This can easily be used to
change the first indexes of the name.

For example, if the input data set is A.B.C.D,
NEWI=D results in D.B.C.D (first index replaced)
NEWI=DD.E results in DD.E.C.D (first 2 indexes replaced)

If a period is specified without any preceding characters, one original index
level is copied from the input data set name to the output. This allows you to
easily modify indexes in the middle of the name.

For example, if the input data set is A.B.C.D,
NEWI=. . E resultsin  A.B.E.D (third index replaced)
NEWI=FF...C results in FF.B.C.G (first and fourth indexes replaced)

If + is specified before a new index level, that new index is inserted into the
output data set name at that point. If ++ precedes the new index, it will be
added to the end of the name. If - is specified, the next input index level will
be dropped from (not copied to) the output name.

For example, if the input data set is A.B.C.D,

NEWI=+F results in F.A.B.C.D (new firstindex added)
NEWI=. K +F resultsin  A.B.F.C.D (new third index added)
NEWI=++F resultsin  A.B.C.D.F (new lastindex added)
NEWI=. . - resultsin  A.B.D (third index dropped)
NEWI=Q.-.+E resultsin  Q.C.E.D (combination)

Note that, except for the ++ option, every period in the NEWI= mask
corresponds to a period (one index level) in the original (input) data set name.
The resulting new name will be checked to insure it meets IBM standards.

If the NEWI= value ends in a GDG relative generation number, e.g.,
NEWI=..NEWMAST(-2), that relative number will be added to the end of the
newname, and a LOCATE done to get the proper absolute generation
number.

NEWI= is a convenient way to rename every input data set, while using some
index levels from the original name and replacing other indexes or adding
new indexes.

Specifies the name of a DD statement from which the new name of the output
data set is obtained.

NOTE: NEWN=, NEWG=, NEWI=, and NEWDD= are mutually exclusive. If
none of them are specified, the data set is restored under its original name.
NEWN= and NEWDD= should not be used on SELECT statements which
select more than one data set.
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NOCAT specifies that output data sets will not be cataloged. This option is
ignored for ICF VSAM clusters and SMS-managed data sets, since these
must always be cataloged.

RECAT specifies that non-VSAM output data sets will be cataloged even if
they are currently cataloged to another volume. If a data set by that name
actually exists on the volume to which it is currently cataloged, and it is SMS-
managed, it will be deleted; otherwise, it will become an uncataloged

data set.

Default: catalog output non-VSAM data sets only if they are not currently
cataloged, unless overridden by NOCAT/RECAT on the RESTORE
statement.

NOTE: Allocation of SMS-managed data sets will fail if they cannot be
cataloged. If an SMS data set is being restored and it is currently cataloged
to another volume you can either specify RECAT or delete the data set before
restore.

NOCAT and RECAT are mutually exclusive. The restore will normally attempt
to catalog only output data sets which it allocates (not pre-allocated) unless
the CATIFALLOC operand is also specified on the RESTORE statement.
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Specifies the volume serial(s) of output disk volumes to which data sets
selected by this statement are to be restored. You may specify:

1) A single specific volume serial, e.g.,
NVOL=ABRC123

2) A list of specific volume serials enclosed in parentheses,
e.g.,NVOL=(TSO001,TS0O002,TSO003)

3) A group of volumes by placing an asterisk at the end of the volser prefix,
e.g., NVOL=TSO*

4) A combination of specific and group, e.g., NVOL=(TSO*,PROD*,ABC001)
5) All online disk volumes may be selected by NVOL="

A list of online target volumes matching your specification is generated by
scanning all disk UCBs in the system UCB chains; there is no guarantee of
the order in which UCBs are found, so you cannot predict the order of the
volume serials in the list. If you specify volume serials or groups which are not
online, they are ignored and no error message will result.

However, if the first or only specification is specific volume serial, it will be
chosen as the first target volume, with other volumes placed after it in UCB
chain order.

Also, if you are restoring a multi-volume data set (non-VSAM or SMS-
managed VSAM), the volume sequence number of the piece of the data set
being allocated will be used to select a specification from your list. For
example, if NVOL=(A,B,C), the second piece of the data set will go to volume
B. If that specification is a group, the first volume in the UCB chain matching
that group wil be tried. If the allocation is unsuccessful (such as insufficient
free space), then other volumes in the NVOL list will be tried as described
above.

The first target volume is checked to see if an output data set already exists
there. If so, it restores over the existing allocation (unless PRESTAGE was
specified). If not, it attempts to allocate the output data set on that volume. If
the allocation fails, it will be retried on successive volumes in the list until it
succeeds or until it fails on 64 volumes. If the list contains several disk device
types, "like" volumes (same type as the data set being restored) will be tried
first, then unlike devices.

For multi-volume data sets, a target volume is bypassed if a piece of the data
set already exists there but is not the right piece, so that it will not attempt to
restore the third volume of a data set on top of the first volume. When it finds
a target volume in the list that does not contain a piece of the data set, it will
be allocated.

Specifying multiple volsers or a volume group allows you to restore data sets
in one pass even when no one volume has available space to contain them
all; they will be spread across many of the target volumes.

Default: the output volume will be selected by rules defined in Section 20.08.
Note than when NVOL= is specified, and data sets are selected which are
currently allocated and cataloged, DSF will restore them to the new volumes,
and not to the volume on which they are cataloged.

On a system with SMS active, NVOL= may be ignored if the data set does not
exist on the volume specified and the data set is SMS-managed (see
STORCLAS= below).

Note: if an allocation is attempted on several volumes from your NVOL list
but it fails on all of them, the message printed will usually show the allocation
failure codes from the first volume only; failure codes from other volumes are
not displayed and may be different.
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%FREE=

STORCLAS=
NULLSTORCLAS

TAPEDD=

TRK=
CYL=

Specifies that selected data sets will not be restored if the output data set
already exists on the first target output volume. This may be used to avoid
restoring data sets which have already been restored.

Default: restore pre-allocated data sets, overlaying the existing contents of
those data sets, unless PRESTAGE was specified on the RESTORE
statement.

RLSE -- specifies that all of the unused space in the output PS (physical
sequential) and PO (partitioned) data sets will be released.

%FREE=nn -- specifies a percentage (nn%) of the PS and PO data sets to
be left free after the restore. However, the data sets will never be made larger
than their original size. nn may range from zero (0) which will free all of the
free space (same as RLSE) to 99 will which attempt to leave the data sets
with 99% free space.

Space will be released only from data sets allocated by the restore; space is
actually released by recalculating the required space during the allocation.

Default: the output data sets are allocated the same size as the input data
sets (unless overridden by TRK=/CYL= on the SELECT statement or by
RLSE/%FREE= on the RESTORE statement).

On a system with SMS active, specifies the SMS storage class to be
presented to the SMS Storage Class ACS routine for the data set being
restored, overriding the original storage class of the data set (if any). The
ACS routine may accept or override this class.

NULLSTORCLAS changes the storage class to null (not specified).

Default: the original storage class of the input data set (if any) will be passed
to the ACS routine for the output data set. For a non-SMS input data set, a
null class is passed.

If the Storage Class ACS routine assigns a storage class to this data set or
accepts the class passed, the data set will be allocated as SMS-managed.,
and the SMS Storage Group ACS routine may be invoked to determine the
actual target volume. If the Storage Class ACS routine returns a null (blank)
storage class name, the data set will be allocated as non-SMS and the DSF
rules listed in Section 20.08 for volume selection must select a non-SMS
target volume.

X -- specifies a single character matching the "x" in a TAPEx DD statement.
If this operand is specified, this statement will apply only to data sets in the
backup file pointed to by TAPEX.

Default: data sets specified will be restored from any or all of the backup files
specified by the TAPEx DD statements on which they are found.

If the data set selected by this SELECT statement must be allocated, CYL=
or TRK= specifies the number of cylinders or tracks to be allocated to the data
set. On PS or PO files when DATA=ALL was not specified, this value should
be at least equal to the used portion of the data set. On all other types of files
and when DATA=ALL is specified, this value should be equal to or greater
than the original size of the file. For ICF VSAM clusters, modifies the size of
the base data component only. If the space is too small for the data being
restored, the restore will automatically extend the file for non-VSAM.

Default: use the original size of the data set.
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Allows ICF VSAM clusters to be allocated and cataloged even if they already
exist in the target ICF catalog. If an attempt to define a VSAM cluster fails with
a code indicating the cluster or component name already exists in the
catalog, this indicates that either the cluster currently exists on another
volume or the cluster is cataloged but is not on the cataloged volume. With
VRECAT, the cataloged cluster will be scratched (by DELETE or, if that fails,
DELETE NOSCRATCH). The define will then be re-issued. VRECAT is
useful when restoring a cluster when its catalog has been restored, but the
cluster on disk has not, or when restoring a cluster to a new volume.

VRECAT is ignored when:

* restoring an ICF catalog

 the restore does not include the base data component (such as
restoring an alternate index on a volume by itself or a volume
containing only a base index component)

e components of the cluster do exist on the volume to which FDR is
restoring. In this case, FDR will attempt to restore on top of those
existing components and VRECAT is not involved

Default: ICF VSAM clusters cannot be allocated if the cluster name already
exists in the catalog (even if the catalog points to the output volume) unless
VRECAT was specified on the RESTORE statement.

WARNING: VRECAT will DELETE the original cluster, with all its
components, alternate indexes and PATHSs, from the catalog and disks.
If the DELETE fails for any reason, the DELETE NOSCRATCH may leave
uncataloged components on disk.
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DSF DUMP EXAMPLES

Dump specific data sets using the data set ENQ Option. The backup will be expired by tape
management in 20 days. Four data sets are dumped from one disk volume to 3490E tape cartridges,
referencing two by data set name and one through a DD statement. The fourth is an ICF VSAM
cluster. DSF will enqueue the data sets for the duration of the dump. Since the tapes are attached
by relatively slow parallel (bus/tag) channels, the backup will be compressed by FDR software

compression.

//DUMP EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=SYSDA,DISP=0LD,VOL=SER=RVS370
//TAPE1 DD UNIT=3490,DSN=MYTAPE ,DISP=(,KEEP),
/7 LABEL=RETPD=20
//MASTER DD DSN=IAM.FILB(0),DISP=SHR
//SYSIN DD *
DUMP TYPE=DSF,DSNENQ=USE,COMPRESS=ALL
SELECT DSN=SYS2 . LINKLIB
SELECT DSN=TSO.EDIT
SELECT DD=MASTER
SELECT DSN=VSAM.CLUSTER
/%

Dump all the data sets, except system data sets, on two disk volumes, one volume at a time. ENQ
and RESERVE the VTOCS of the volumes during the backup. Only the used tracks within PS and
PO data sets will be dumped. Volume counts are specified on the TAPEx DD statements in case
either backup requires more than the IBM default of 5 volumes.

//DUMPALL EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD UNIT=3380,VOL=SER=RES001,DISP=SHR
//TAPE1 DD UNIT=TAPE,DSN=DSF.BACKUP.A,DISP=(,KEEP),
// voL=(,,,99)
//D1SK2 DD UNIT=3390,VOL=SER=SCR0O01,DISP=SHR
//TAPE?2 DD UNIT=TAPE,DSN=DSF.BACKUP.B,DISP=(,KEEP),
// voL=(,,,99)
//SYSIN DD *

DUMP TYPE=DSF,ENQ=RESERVE,COMPRESS=ALL

EXCLUDE DSN=SYS1. %%k

SELECT ALLDSN
/%

Dump four explicitly specified ranges of tracks. The first SELECT dumps cylinder 30 in its entirety
(TRK= defaulted in both FROM and TO). The second SELECT will dump to the end of cylinder 45.
All cylinder and track numbers are in decimal relative to zero.

//DUMPTRK EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
/ /D1 SKW DD UNIT=3380,DI1SP=0LD,VOL=SER=A17865
//TAPEW DD UNIT=TAPE,DSN=MASTER,DISP=(,KEEP)
//SYSIN DD *

DUMP TYPE=DSF

SELECT FROM(CYL=30),TO(CYL=30)

SELECT FROM(CYL=42, TRK=5) TO(CYL=45)

SELECT FROM(CYL=50) O(CYL 55, TRK=7)

SELECT FROM(CYL=66, TRK=8) TO(CYL= 402, TRK=11)
VES
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Backup data sets from 3 disk volumes concurrently using the ExHPDM (High Performance Data

Mover) software product from StorageTek. ExHPDM is invoked by the SUBSY S= operands on the
TAPEx DD statements; see Section 80.33 and the ExHPDM program documentation for details on
the values to provide. These 3 concurrent backups will be combined into one file on a tape managed

by ExXHPDM.

/ /DUMP
//SYSPRINT
//SYSUDUMP
//D1SK1
//TAPE1
/7
//SYSPRINA
//D1SK2
//TAPE?2
/7
//SYSPRIN2
//D1SK3
//TAPE3
/7
//SYSPRIN3
//SYSIN
DUMP
SELECT

EXEC

DD
DD
DD
DD

DD
DD
DD

DD
DD
DD

DD
DD

PGM=FDRDSF,REGION=0M

SYSOUT=x

SYSOUT=%
UNIT=SYSDA,DISP=0LD,VOL=SER=111111
DSN=BACKUP.V111111,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
SYSOUT=x
UNIT=SYSDA,DISP=0LD,VOL=SER=222222
DSN=BACKUP.V222222,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
SYSOUT=%
UNIT=SYSDA,DISP=0LD,VOL=SER=333333
DSN=BACKUP.V333333.COPY1,DISP=(,CATLG),
SUBSYS=(SOV, "CLASS(FDRBKUP) ")
SYSOUT=x%

*

TYPE=DSF,DSNENQ=USE , MAXTASKS=3 6 MAXERR=1
DSN=PROD>**

Dump all data sets whose names start with "SYS1." or whose names contain "SYSTEM" anywhere
in the name. The three volumes will be dumped concurrently. The VTOCs will be enqueued (but not
reserved) during the DUMP. A duplicate backup of the data sets from volume 'SYSRES’ will be

created.

/ /DUMP
//SYSPRINT
//SYSUDUMP
//D1SK1
//TAPE1
//SYSPRINA
//D1SK?2
//TAPE2
//TAPE22
//SYSPRIN2
//DISKA
//TAPEA
//SYSPRINA
//SYSIN

DUMP

SELECT

SELECT
/%

PGM=FDRDSF,REGION=3M

SYSOUT=xk

SYSOUT=x
UNIT=SYSDA,VOL=SER=MASTO01,DISP=SHR
DSN=BACKUP .MASTO1,UNIT=TAPE,DISP=(,KEEP)
SYSOUT=x
UNIT=3380,VOL=SER=SYSRES,DISP=SHR
DSN=BACKUP.SYSRES,UNIT=TAPE,DISP=(,KEEP)
DSN=BACKUP2.SYSRES ,UNIT=TAPE,DISP=(,KEEP)
SYSOUT=x
UNIT=3380,VOL=SER=SYS002,DISP=SHR
DSN=BACKUP.SYS002,UNIT=TAPE,DISP=(,KEEP)
SYSOUT=x

*

TYPE=DSF,MAXTASKS=3,ENQ=0N
DSN=SYS1.%x
DSN=%x%SYSTEM*%*k
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The following example illustrates a variety of control statements. Data sets will be dumped from
three disks to tape, one at a time. All data sets beginning with "SYS" will be dumped except those
with an index level beginning with "DUMP”, "PAGE”, or "SWAP" in their names (since the statements
are scanned in sequence, the EXCLUDE must precede its related SELECT). All data sets starting
with "PAY" will have all of their allocated tracks dumped. All PO data sets with a third index of "CNTL"
will be selected. Additional SELECT/EXCLUDE statements up to 500 may be specified. The volume
label track (cylinder O track 0) will also be dumped from all disk volumes specified.

/ /DUMP
//SYSPRINT
//SYSUDUMP
//D1SK1
//TAPE1
/ /DI SKW
//TAPEW
//DISKX
//TAPEX
//SYSIN
DUMP
EXCLUDE
EXCLUDE
EXCLUDE
SELECT
SELECT
SELECT
SELECT
/x

EXEC PGM=FDRDSF,REGION=1M
DD SYSOUT=x
DD SYSOUT=x

DD UNIT=3390,VOL=SER=SYSRES,DISP=SHR
DD UNIT=TAPE,DISP=(,CATLGC),DSN=BACKUP
DD UNIT=SYSDA,VOL=SER=MASTO02,DISP=SHR
DD UNIT=TAPE,DISP=(,CATLGC),DSN=BACKUP
DD UNIT=3380,VOL=SER=PAYRO1,DISP=SHR
DD UNIT=TAPE,DISP=(,CATLGC),DSN=BACKUP
DD *

TYPE=DSF,ENQ=RESERVE

DSN=SY Sk . DUMP>*k

DSN=SYS*k . PAGEXk

DSN=SY Sk . SWAP*k

DSN=SY Sk

DSN=PAY>**, K DATA=ALL

DSN=x.% CNTL .*%,DSORG=PO
FROM(CYL=0,TRK=0),TO(CYL=0,TRK=0)
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As the last step of an application system, it is desired to dump all of the data sets that have been
created in this run. Tape management will expire the tape when all 3 backup GDG generations are
no longer cataloged.The data sets have been allocated non-specifically across a group of three disk
volumes. All data sets that start with the index level of ‘BILL’ will be dumped. Also a GDG relative
generation will be dumped using the DD= option. Only one tape drive will be used. Only one tape
volume will be used, unless the amount of dumped data requires more; the three disks will be
backed up as 3 separate GDG files on the tape.

The listings from DSF will show which data set(s) were dumped from which volumes. See the
example “Restore Multiple Backups” in Section 20.12 for an example of restoring from a backup like
this.

/ /DUMP EXEC PGM=FDRDSF,REGION=1M,COND=(0,NE)
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD VOL=SER=BILLO1,UNIT=SYSDA,DISP=SHR
//D1SK2 DD VOL=SER=BILLO2,UNIT=SYSDA,DISP=SHR
//D1SK3 DD VOL=SER=BILLO3,UNIT=SYSDA,DISP=SHR
//TAPE1 DD DSN=BILL.BACKUP1(+1),DISP=(,CATLG),
/7 UNIT=TAPE,VOL=(,RETAIN), LABEL=(1,EXPDT=99000)
//TAPE2 DD DSN=BILL.BACKUP2(+1),DISP=(,CATLG),
/7 VOL=(,RETAIN,REF=%.TAPE1) . LABEL=(2,EXPDT=99000)
//TAPE3 DD DSN=BILL.BACKUP3(+1),DISP=(,CATLG),
/7 VOL=REF=X.TAPE2,LABEL=(3,EXPDT=99000)
/ /NEWMAST DD DSN=ABCD .MASTER(OQO) ,DISP=SHR
//SYSIN DD X
DUMP TYPE=DSF

SELECT DD=NEWMAST
SELECT DSN=BILL .%x
/%

NOTE: Since the three files on the tape must be created in ascending file number order, and the
TAPEX files will be opened in the order that the DISKx DD statements appear, be sure that the
LABEL=n JCL parameters specify the appropriate values. Since VOL=REF=*. will copy only the
last volume serial from the previous DD statement, be sure that each TAPEx DD references the
preceding one which specifies the next lower file number.

Dump several data sets. They may be on the same disk volume, or on separate disk volumes. Use
the catalog to resolve the disk volume serials. Use TAPEDD-= to ensure that each data set is backed
up only once during this run. Use only one tape drive. Use only one tape volume, unless the volume
of dumped data requires more. See the example “Restore Multiple Backups” in Section 20.12 for an
example of restoring from a backup like this.

/ /DUMP EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD DSN=USER .DATAA,DISP=SHR
//D1SK2 DD DSN=USER .DATAB,DISP=SHR
//D1SK3 DD DSN=USER .DATAC,DISP=SHR
//TAPE1 DD DSN=BACKUP .DATAA,DISP=(,CATLG),
/7 UNIT=TAPE,VOL=(,RETAIN), LABEL=1
//TAPE2 DD DSN=BACKUP .DATAB,DISP=(,CATLG),
/7 VOL=(,RETAIN,REF=%,TAPE1) 6 LABEL=2
//TAPE3 DD DSN=BACKUP .DATAC,DISP=(,CATLG),
/7 VOL=REF=X.TAPE2,LABEL=3
//SYSIN DD S

DUMP TYPE=DSF,COMPRESS=ALL

S DD=DISK1, TAPEDD=1

S DD=DISK2,TAPEDD=2

S DD=DISK3,TAPEDD=3
/%

Note: if you want to select data sets for backup from the system catalogs without regard for which
volumes they reside on, Innovation recommends that you use the ABR function of Application
Backup, described in Section 52.

- 20-47 -



20.11

PRINT VTOC
AND VOLUME
LABEL

PRINT
INDEXED
VTOC AND
VVDS

PRINT
INDIVIDUAL
DATA SETS

PRINT
ABSOLUTE
TRACK

DSF PRINT EXAMPLES 20.11
DSF PRINT EXAMPLES

Print the VTOCs and volume labels from two disk volumes.

//PRINT EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//TAPE1 DD SYSOUT=x
//TAPE2 DD SYSOUT=x
//D1SK1 DD UNIT=DISK,VOL=SER=MYDSK1,DISP=SHR
//D1SK2 DD UNIT=DISK,VOL=SER=MYDSK2,DISP=SHR
//SYSIN DD x
PRINT TYPE=DSF,DSN=VTOC
VA

Print the INDEXED VTOC (SYS1.VTOCIX.vvvvwv) and VVDS (SYS1.VVDS.vvvvwv) from a disk.
SELTERR=NO is specified so that the step will end normally even if a volume contains only one or
neither of those data sets.

//PRINT EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x%
//TAPE1 DD SYSOUT=x
//D1SK1 DD UNIT=DISK,VOL=SER=MYDSK1,DISP=SHR
//SYSIN DD *
PRINT TYPE=DSF,SELTERR=NO

SELECT DSN=SYS1.VTOCIX.*x
SELECT DSN=SYS1.VVDS .*kx
VES

Print all data sets that have 'TEST’ as the second index level. For ICF VSAM clusters, all
components are printed.

//PRINT EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//TAPE1 DD SYSOUT=x
//D1SK1 DD UNIT=DISK,VOL=SER=MYDISK,DISP=SHR
//SYSIN DD x
PRINT TYPE=DSF
S DSN=k.TEST .%x
VES

Print multiple absolute track segments from a single 3390 disk volume. Note that the example
utilizes the 'TRK’ default values for the FROM and TO operands. The output report will be written to
a sequential disk file.

//PRINT EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//TAPE1 DD DSN=DSF .REPORT,DISP=(,CATLG) ,UNIT=SYSDA,
/7 SPACE=(CYL, (10,10)),DCB=BLKSIZE=3630
//D1SK1 DD UNIT=DISK,VOL=SER=MYDISK,DISP=SHR
//SYSIN DD X

PRINT TYPE=DSF

S FROM(CYL=0),TO(CYL=1,TRK=3)

S FROM(CYL=32,TRK=12),T0O(CYL=35,TRK=6)

S FROM(CYL=21) ,TO(CYL=21)

VES
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The following are example of DSF restores of data sets which are not SMS (System Managed
Storage) managed.

Restore one data set from a backup data set. The data set will be restored, under its original name.
If the data set is currently cataloged, it will be restored to the volume to which it is cataloged;
otherwise, it will be restored to the volume it was originally dumped from. In either case, if it is not
in the VTOC of the disk, it will be allocated and cataloged. If it is a PS or PO data set, only its used
tracks will be restored.

//RESTORE EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE DD DSN=BACKUP.VOLUMEA ,DISP=SHR
//SYSIN DD S

RESTORE TYPE=DSF
SELECT DSN=MY .TEST .DATASET
/%

Restore all the data sets which were dumped on the backup file specified by the TAPE1 DD
statement, except for those data sets that start with 'SYS1.". Active data sets will not be restored,
but data sets being restored will not be enqueued. The data sets will all be restored to the volume
specified by DISKx. All tracks of each data set are to be restored (the dump must also have been
done with DATA=ALL). DSF will preallocate any data set not currently on the disk volume.

//RESTORE EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=SYSRES.BACKUP,DISP=0LD
//D1SK1 DD UNIT=3380,VOL=SER=XXXRES,DISP=SHR
//SYSIN DD S

RESTORE TYPE=DSF,DATA=ALL,DSNENQ=TEST
EXCLUDE DSN=SYS1.%%k
SELECT ALLDSN

/%

Restore two data sets to new names. A data set named "LEDGER.OLDFILE" is to be renamed to
"LEDGER.NEWFILE”. A data set named "LEDGER.TRANSACT" is to be restored as
"LEDGER.JULY.TRANSACT(+1)”. Both will be restored to disk volume LED123. If necessary, they
will be allocated and cataloged.

//RESTORE EXEC PGCM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD UNIT=TAPE ,DSN=BACKUP,DISP=0LD,
/7 VOL=SER=12155

//SYSIN DD ES

RESTORE TYPE=DSF,RECAT
SELECT DSN=LEDGER.OLDFILE,NEWNAME=LEDGER .NEWFILE , NVOL=LED123
SELECT DSN=LEDGER.TRANSACT , NEWINDEX=.+JULY(+1),
NVOL=LED123
/%
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Restore an existing ICF VSAM cluster from an FDR or DSF backup data set. The cluster will be
restored to the volume on which it is cataloged, overlaying the existing cluster, and refreshing all
associated VVDS information.

//RESTOREV EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPEA DD DSN=FDR.BACKUP.VSAMO01,DISP=0LD
//SYSIN DD ES

RESTORE TYPE=DSF
SELECT DSN=ICF.VSAM.CLUSTER"1
VES

Restore two ICF VSAM clusters from an ABR-created volume backup tape. Restore
"VSAM.OLD.HISTORY" to cluster "VSAM.NEW.HISTORY" which has been preallocated; DSF will
do a LOCATE to get the component names of the new cluster, and restore the equivalent original
components to it. Restore cluster "PAY.MASTER" to "PAY2.MASTER" which will be allocated on
one of the online volume whose volser starts with "PAY"; DSF will modify all of the cluster's
component names so that their first index is also "PAY2”".

//RESTOREV EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPEA DD DSN=FDRABR.VXYZ010.C1002012,DISP=0LD,
/7 UNIT=TAPE,VOL=SER=121777 ,LABEL=3

//SYSIN DD ES

RESTORE TYPE=DSF
SELECT DSN=VSAM.OLD.HISTORY,
NEWNAME=VSAM.NEW.HISTORY
SELECT DSN=PAY .MASTER ,NEWI=PAY2 6 NVOL=PAY*
VES

Restore all the data sets that were backed up on three backup files in one execution of DSF. By
default, each data set will be restored to its original disk volume, they will be allocated and cataloged
if they do not currently exist. The backups were created as 3 consecutive files on the same backup
tape (see “Dump from Multiple Disks to One Tape” in Section 20.10 for an example). The backup
data sets are cataloged, so no tape volume serials or file sequence numbers are required; since they
are all on the same tape volume, only one tape drive will be allocated by MVS.

//RESTORE EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//TAPE1 DD DSN=BILL.BACKUP1(0),DISP=0LD,VOL=(,RETAIN)
//TAPE2 DD DSN=BILL.BACKUP2(0),DISP=0LD,VOL=(,RETAIN)
//TAPE3 DD DSN=BILL.BACKUP3(0),DISP=0LD,VOL=(,RETAIN)
//7SYSIN DD ES

RESTORE TYPE=DSF
SELECT ALLDSN
/x

- 20-50 -



20.12

RESTORE
MULTI-
VOLUME
DATA SETS
AND CLUSTERS

RESTORE TO
3390-3

DSF NON-SMS RESTORE EXAMPLES 20.12
CONTINUED

Restore several multi-volume data sets, including non-VSAM data sets and ICF VSAM clusters. The
backups pointed to by the TAPEx DDs each contain parts of these multi-volume data sets as
dumped from their original volumes; the UNIT=AFF parameter insures that only one tape drive is
used for all 3 backups. As DSF processes each backup, it will restore the pieces of each multi-
volume data set it finds on that backup, allocating and cataloging them if necessary. Multi-volume
data sets must be restored to as many different volumes as they were dumped from. If NVOL=is
used, it must specify a sufficient number of volumes. A multi-volume data set will not be usable until
all pieces of the data set have been restored by DSF. See Section 80 for Multi-Volume VSAM
Considerations; there are some restrictions.

//RESMULT I EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.VPRODO1,DISP=0LD

//TAPE?2 DD DSN=BACKUP.VPRODO2,DISP=0LD,UNIT=AFF=TAPE1
//TAPE3 DD DSN=BACKUP.VPRODO3,DISP=0LD,UNIT=AFF=TAPE1
//SYSIN DD ES

RESTORE TYPE=DSF
SELECT DSN=NON.VSAM .MULTI101
SELECT DSN=NON.VSAM.MULTI102,NVOL=(TESTO1,TESTO02,TESTO03)
SELECT DSN=VSAM.MULTI103
SELECT DSN=VSAM.MULTI104, NVOL=TEST*
/%

Add data sets to a 3390-3 (triple density) with DSF, in order to merge several lower density disks
into one. A FDR disk-to-disk copy or a full volume restore (See Section 10) was done to move one
such disk to this 3390-3. Now the contents of a 3390-1 (single density) or 3390-2 (double density)
volume can be added to the 3390-3 from a FDR or DSF backup of the smaller 3390. DSF will allocate
space for all restored data sets and will recatalog them to the new volume (RECAT will recatalog
non-VSAM data sets, and VRECAT will scratch and uncatalog any ICF VSAM clusters before
allocating them on the new volume).

//RESTORE EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=*
//D1SK1 DD UNIT=3380,DISP=0LD,VOL=SER=D3390A <---3390-3
//TAPE DD DSN=BACKUP.D3390C,DISP=0LD <---3390 Backup
//SYSIN DD S
RESTORE TYPE=DSF,RECAT,VRECAT
EXCLUDE DSN=XkCATALOG** (See Note 2, next page)
SELECT ALLDSN (See Note 3, next page)
/%
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Restore data sets from a backup of a 3390-3 (triple density) to three 3390 single or double density
volumes. DSF will allocate as many data sets as it can on the first volume specified, and the same
on the second volume, and the remainder on the third volume. The data sets will be restored to the
three disks in one pass of the backup tape. DSF will allocate space for all restored data sets and will
recatalog them to the new volume (RECAT will recatalog non-VSAM data sets, and VRECAT will
scratch and uncatalog any ICF VSAM clusters before allocating them on the new volume). This is
especially useful at a disaster/recovery site, if there are not enough high-density volumes on which
to do full-volume restores.

//RESTORE EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=k
//TAPE1 DD DSN=BACKUP .D3390A ,DISP=0LD
//SYSIN DD *
RESTORE TYPE=DSF,RECAT,VRECAT
SELECT ALLDSN,NVOL=(D3390B,D3390C,D3390D) (See Note 3)
VES

NOTE 2: A catalog should not be restored in the same execution as any data sets cataloged
in that catalog. The catalog should be restored in a separate step.

NOTE 3: DSF will automatically exclude the SYS1.VTOCIX, SYS1.VVDS, and the ABR model
DSCB from the restore, giving the warning message FDR159 REASON=3, which may be
ignored. (For the VVDS, this message will be issued even if the VVDS was not selected during
the backup). If you want to avoid receiving these messages and get a cleaner listing, you
should specifically exclude them, e.g.,

EXCLUDE DSN=SYS1.VTOCIX.*
EXCLUDE DSN=SYS1.VVDS.x*
EXCLUDE DSN=FDRABR.V*

Restore by Absolute Track. One track will be restored from a backup on a 3480 tape drive to a 3380
disk drive, replacing that track on the output disk. A DISKx DD statement or NVOL= operand must
be provided to identify the output volume.

//RESTORE EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD UNIT=3380,D1SP=0LD,VOL=SER=M33801
//TAPE1 DD UNIT=3480,DSN=BACKUP .M33801,

/7 VOL=SER=123456 ,D1SP=0LD

//SYSIN DD ES

RESTORE TYPE=DSF
SELECT FROM(CYL=10,TRK=5),TO(CYL=10, TRK=5)
/%
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The following are examples of DSF restores on a system that has SMS (System Managed Storage)
active. They illustrate the techniques for restoring SMS-managed data sets, or a combination of
SMS and non-SMS data sets. An output data set will be SMS-managed if the SMS storage class
ACS routine assigns a storage class to the data set or if it accepts the storage class passed to it by
DSF. ACS routines are coded by each installation, so the decision on whether a data set is to be
SMS-managed is a local one, and is usually out of the control of DSF (and the end-user).

Restore a group of SMS-managed data sets from several backup data sets. The data sets will retain
the SMS data class that they had when dumped. Any data sets that are currently cataloged will be
restored on top of their current allocation, with their original storage and management classes. For
any data sets which must be allocated, their original SMS storage and management classes will be
passed as input to the SMS ACS routines, which may override them; SMS will then select a storage
group and a volume. If SMS assigns a null storage group (non-SMS-managed) to any data set, that
data set will be restored as non-SMS to the volume from which it was dumped.

//RESTSMS EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=*

//TAPE1 DD DSN=BACKUP.SMS001,DISP=0LD
//TAPE?2 DD DSN=BACKUP.SMS002,DISP=0LD
//TAPE3 DD DSN=BACKUP.SMS003,DISP=0LD
//SYSIN DD *

RESTORE TYPE=DSF
SELECT DSN=ABC**
VA

Restore a group of non-SMS-managed data sets from a FDR or DSF backup tape. Any data sets
that currently exist on the volume designated by DISK1 will be restored on top of their current
allocation. All other data sets will be passed to the SMS ACS storage and management class
routines. If SMS assigns a storage class, SMS will then select a storage group and a volume; the
data sets will not have a data class. If SMS assigns a null storage group (non-SMS-managed) to
any data set, it will be allocated and cataloged as non-SMS on the DISK1 volume, which must be a
non-SMS-managed volume.

//RESTSMS EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=%

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.PRODO1,DISP=0LD

//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PROD02,DISP=0LD
//SYSIN DD B3

RESTORE TYPE=DSF
SELECT DSN=x.CICSk.**
SELECT DSN=XYZ . %k

/%
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Restore a data set from a backup data set and request that the data set be SMS-managed; the
original data set might be SMS-managed or not, but it is not currently cataloged. The values
specified for STORCLAS= and MGMTCLAS= will be passed to the SMS ACS storage and
management class routines, which may override them. If SMS assigns a storage class or accepts
the class passed, SMS will then select a storage group and a volume. If SMS assigns a null storage
group (non-SMS-managed) to the data set, it will be restored to the volume from which it was
dumped (unless that volume was SMS-managed, since a non-SMS data set cannot be restored to
a SMS volume).

//RESTSMS EXEC PGM=FDRDSF,REGION=1M
//SYSPRINT DD SYSOUT=%

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP .PRODO1,DISP=0LD
//SYSIN DD X

RESTORE TYPE=DSF
SELECT DSN=PROD.MASTER.FILE,DATACLAS=MASTER,
MGMTCLAS=PERM, STORCLAS=PROD2
/%

Restore a data set from a backup data set and request that the data set be non-SMS; the original
data set might be SMS-managed or not. NULLSTORCLAS specifies that a null value will be passed
to the SMS ACS storage class routine, which may override it. If SMS honors the null storage group,
it will be restored to the non=SMS-managed volume TSO123; no SMS classes will be associated
with it. If SMS assigns a storage class, SMS will then select a storage group and a volume.

Note: certain data set types must be SMS-managed, such as Extended Format (EF) data sets.
EF data sets include striped and compressed sequential and VSAM files. Any attempt to
restore these as non-SMS will fail.

//RESTSMS EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=k

//TAPE2 DD DSN=TEST.BACKUP.SMS123 ,UNIT=TAPE,
/7 VOL=SER=B00123,DISP=0LD

//7SYSIN DD ES

RESTORE TYPE=DSF,RECAT
SELECT DSN=USERO1.ISPF.ISPPROF,NULLSTORCLAS ,NVOL=TS0123
VES

An authorized user (such as a storage administrator) may need to bypass the SMS ACS routines,
to force a data set to be SMS-managed or non-SMS-managed, and to specify the SMS classes to
be used. In the example, TEST.DATASET1 will be unconditionally assigned the specified SMS
classes; SMS will then select a storage group and a volume. TEST.DATASET2 will be forced to have
a null storage class, so it will be allocated as non-SMS on the volume indicated by DISK1. See the
description of the BYPASSACS operand in Section 20.07 for authorization requirements.

//RESTSMS EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=%

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.TESTO01,DISP=0LD
//D1SK1 DD UNIT=3390,VOL=SER=TESTO03,DISP=0LD
//SYSIN DD ES

RESTORE TYPE=DSF,BYPASSACS
SELECT DSN=TEST.DATASET1,MGMTCLAS=TESTDS,STORCLAS=TEST
SELECT DSN=TEST .DATASET2 ,NULLSTORCLAS

VES
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An authorized user (such as a storage administrator) may need to force the allocation of SMS-
managed data sets onto specific volumes; normal SMS facilities do not allow you to do so, but DSF
does. Each data set selected will be passed to the SMS storage and management class ACS
routines; each data set to which SMS assigns a storage class will be allocated and cataloged on the
volume indicated by DISKA; this volume MUST be an SMS-managed volume. Any data set which
does not get a storage class assigned will not be restored, since only SMS data sets may be
allocated on a SMS volume. See the description of the BYPASSSMS operand in Section 20.07 for
authorization requirements.

//RESTSMS EXEC PGM=FDRDSF,REGION=1M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPEA DD DSN=BACKUP .DEVEL.FILES,DISP=0LD
//DI1SKA DD UNIT=DISK,VOL=SER=SMS123,DISP=0LD
//SYSIN DD S

RESTORE TYPE=DSF,BYPASSSMS
SELECT DSN=DEVE L*x
/%

Note: BYPASSACS and BYPASSSMS may be used together. If so, any data set which was
originally SMS-managed or which has an SMS storage class specified by STORCLAS= will
be directly allocated and cataloged as SMS-managed on the designated DISKx SMS-
managed volume.
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DSF can restore most types of data sets to a "unlike" disk device using a "logical" restore; for
example, 3380 data sets can be restored to 3390 disks. Logical restore is automatically invoked
when the output device type of a given data set differs from the type of disk backed up. Special
Considerations can be found in section 80 and in member UNLIKE in the FDR ICL (Installation
Control Library). For ICF VSAM in particular, refer to member VSAMUNLK in the ICL for
considerations on restoring clusters to smaller disk (3390 to 3380). Most of the examples in the
preceding sections will work even if the output disk type is different from the type of disk backed up.
Following are some specific unlike restore examples.

Restore data sets from a backup of a 3380 disk to a 3390 disk. The data sets will be restored under
their original names and will be cataloged to the output volume. All data sets will retain their original
blocksizes; they will be allocated with a size about equal in bytes to the original 3380 data set. The
selected data sets may include ICF VSAM clusters and non-VSAM data sets.

//UNL I KE EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.D3380A,DISP=SHR
//SYSIN DD S

RESTORE TYPE=DSF,RECAT,VRECAT
SELECT  DSN=TEST.%k,NVOL=D3390X
/%

Restore data sets from a backup of a 3390 disk to several 3380 disks (volsers starting with "D3380").
The data sets will be restored under their original names and will be cataloged to their output
volume. All PS (sequential) data sets will be reblocked to half-track blocking for maximum track
utilization.

//UNL I KE EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPEA1 DD DSN=BACKUP.D3390X,DISP=SHR
//SYSIN DD *

RESTORE TYPE=DSF,RECAT,BLKF=2
SELECT DSN=TEST .>kk,NVOL=D3380%
VES

Restore all data sets from a backup of a 3380 disk to several 3390 disks. In most cases, all the data
sets on a 3380 fit on a 3390-2, but multiple 3390 output volumes are provided in case there is not
room. All data sets will be restored under their original names and will be cataloged to their output
volume. All PS (sequential) data sets will be reblocked to half-track blocking for maximum track
utilization; PO data sets will have their blocksize increased to half-track for new members. The
selected data sets may include ICF VSAM clusters and non-VSAM data sets. ICF VSAM clusters
will be cataloged into the catalog indicated by the alias in the master catalog (by default, DSF would
attempt to catalog them in their original catalog).

//UNL I KE EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPEA1 DD DSN=BACKUP.D3380X,DISP=SHR
//SYSIN DD *

RESTORE TYPE=DSF,RECAT,VRECAT, BLKF=2, |CFCAT=ALIAS
SELECT ALLDSN,NVOL=(D3390A,D3390B,D3390C)
/%
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Restore a data set and request that the data set be SMS-managed; if SMS allocates the data set on

a different disk type from its original type, a logical restore will automatically be done; if it is the same
device type, a physical restore will be done.

//SMSUNLK EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP .PRODO1,DISP=0LD
//SYSIN DD S

RESTORE TYPE=DSF

SELECT DSN=PROD .MASTER.FILE,STORCLAS=PROD?2
/%
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This section contains some examples of the use of DSF with FDR InstantBackup. FDR
InstantBackup is described in more detail in Sections 25 through 29, depending on the type of disk
subsystem you are using; there are more examples for each subsystem in those sections.

FDR InstantBackup is an additional cost enhancement to FDR.

Data sets are to be backed up from an IBM RVA or StorageTek Iceberg/SVA with the Snapshot
feature. The step SNAP will snap PRODO1 to 01FA, creating a point-in-time image of the volume.
Step BACKUP will backup the snapped copy of data sets from volume PRODO1. After the backup
is complete, FDR will release all of the back-end (internal disk) storage associated with the snapped
volume. See Section 26 for details of FDR InstantBackup for RVA/Iceberg/SVA.

//SNAP EXEC PGM=FDRSNAP
//SYSPRINT DD SYSOUT=x
//TAPE1 DD DUMMY
//SYSIN DD *

SNAP TYPE=FDR

MOUNT VOL=PRODO1,SNAPUNIT=01FA
//BACKUP EXEC PCM=FDRDSF,REGION=0M, COND=(0,NE, SNAP)
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=k

//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PRODO1,DISP=0LD
//TAPE1 DD DSN=BACKUP .VPRODO1(+1) ,UNIT=TAPE,

/7 DISP=(,CATLG)

//SYSIN DD ES

DUMP TYPE=DSF,SNAP=(USE,6REL)
SELECT DSN=PAYxx

Data sets are to be backed up from an EMC Symmetrix with the Timefinder feature. The BCV at
address 01FA has been permanently assigned to online non-SMS volume "PRODO01" at address
01E4; a previous one-time ESTABLISH has been issued to establish that pairing. The step SPLIT
will split the BCV from its online volume and wait for the split to complete, creating a point-in-time
image of the volume. Step BACKUP will backup the BCV copy of data sets from volume PRODO1
and re-synchronize the BCV with the online volume. See Section 25 for details of FDR
InstantBackup for EMC Symmetrix.

//SPLIT EXEC PCM=EMCTF
//SYSOUT DD SYSOUT=x
//SYSIN DD *
SPLIT 1,01FA WAIT
//BACKUP EXEC PCM=FDRDSF,REGION=0M, COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD DSN=FDR.USE.UNITO1FA,UNIT=SYSALLDA,

/7 VOL=SER=PRODO1,DISP=0LD

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSIN DD ES

DUMP TYPE=DSF,BCV=(USE,RET)
SELECT DSN=LEDGER>*x*

Details of FDR InstantBackup for supported disk systems are found in Sections 25-29.
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DUMP WITH Dump data sets from a disk volume in a disk subsystem with the HSDM (High Speed Data Mover)

HSDM option installed. FDR will backup internal compressed images of each data track, reducing elapsed
COMPRESSION  time up to 60%.

/ /DUMP EXEC PGM=FDRDSF,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=3390,D1SP=0LD,VOL=SER=ABR123
//TAPE1 DD UNIT=TAPE,DSN=BACKUP .V123456 ,DISP=(,CATLG)
//SYSIN DD b3
DUMP TYPE=DSF,DCT=YES

SELECT DSN=PROD>kPAY**
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The FDRCOPY program provides the ability to copy or move data sets directly from one disk to
another, without an intervening backup. In a COPY operation the input data set remains on disk; in
a MOVE operation the input data set is deleted.

In most respects FDRCOPY is similar to a DUMP with FDRDSF followed by a RESTORE, except
that no backup file is involved and input and output I/O are done concurrently.

FDRCOPY can copy or move individual data sets, groups of data sets, or all of the data sets on a
volume. Data sets can be selected or excluded by DSORG. Absolute tracks addresses can also be
copied. Data sets can be copied or moved to the same name or to a new name. An unlimited
number of data sets can be copied or moved in one execution. Data sets may be copied or moved
from any number of input disk volumes, and output data sets may be directed to any number of
output disk volumes. The output volume may be a different device type from the input disk volume.

FDRCOPY will allocate space for the output data set if it does not already exist on the output
volume, and if requested (or by default on MOVE) will recatalog the data set to point to the new
volume.

FDRCOPY can be used to convert data sets to SMS (System Managed Storage) or back to non-
SMS.

FDRCOPY can also be used to reorganize (compress) PDSs in place, either by itself or in
conjunction with FDRREORG, the reorganization component of FDR.

FDRCOPY can reorganize PDSs (Partitioned Data Sets) in place, compressing all active members
to the beginning of the PDS to allow room for new members to be added. This is similar to a
IEBCOPY compress-in-place, but FDRCOPY is 50% to 90% faster than an equivalent IEBCOPY,
with similar reductions in CPU and I/O resources. FDRCOPY is capable of reorganizing many PDSs
on one or many volumes in one step, with just a few simple control statements. PDSs to be
processed may be selected from specified volumes or selected from system catalogs, using all of
the selection criteria of FDRCOPY (except that only DSORG=PO data sets will be selected).

FDRCOPY PDS REORG may be automatically invoked to process IEBCOPY compress-in-place
operations without any changes to the JCL and control statements for [IEBCOPY (See Section 90).

PDS reorganization is requested by the REORG statement, as described in Section 32.01.
However, the REORG function is enabled only if your installation is licensed for FDRREORG,
a separately-priced component of FDR.

FDRCOPY also supports simulation of PDS reorganization, via the SIMREORG control statement.
SIMREORG must still read the PDSs but will only simulate rewriting the data, reporting on the
number of tracks that will be reclaimed by a real REORG.

FDRREORG (see Section 30) reorganizes VSAM data sets, IAM (Innovation Access Method) data
sets, and PDSs, using FDRCOPY internally for the PDS reorganization. If you execute PDS
reorganization through FDRREORG, it enhances the reorganization process by providing
additional selection criteria and retrying unavailable data sets, among others. However, these
enhancements may add additional overhead; executing FDRCOPY REORG directly will provide the
fastest PDS reorganization.

FDRCOPY copies or moves user-specified data sets from one or more input disks to one or more
output disks. The data sets to be processed can be specified by individual name, or groups of data
sets may be selected using a generic data set name filter, or the ALLDSN operand may be used to
copy or move all of the data sets on a volume. The data sets may be selected by scanning the
VTOCs of volumes specified by the user, or data sets may be selected from system catalogs. Data
sets can be selected or excluded by DSORG.

By default data sets are copied or moved under their original name but you can cause the output
data sets to get a new name. COPY will usually use a new name (so that both the original and
copied data set can be cataloged) while MOVE usually uses the original name. For a COPY of a
VSAM cluster, the output data set must either have a different name or be cataloged in a different
catalog; on a VSAM MOVE the output data set usually has the original name.

211 -



21.01

FDRCOPY OVERVIEW 21.01

CONTINUED. . .

DATA SET During a COPY or MOVE:

COPY/MOVE

the data tracks of the selected data sets may be copied to a different physical location (cylinder
and head address) than the original tracks occupied. In other words, you do not have to be
concerned about the location of the output data set or it's extent count.

data sets and clusters may be renamed during the COPY/MOVE.

a target output volume will be selected for each data set being copied. If you are copying to a
new name, this is the input volume by default, but you can override the target. Target volume
selection rules are detailed below.

if an output data set (either the original data set name or the new name) already exists on its
target volume, and is large enough, FDRCOPY will replace the contents of the existing data
set and update its describing information (VTOC and VVDS information). However, if you
specify the PRESTAGE operand, FDRCOPY will bypass the copy of a preexisting data set.

if an output data set does not exist on its target volume, FDRCOPY will allocate it,
automatically making it large enough to hold the contents of the input data set. Usually
FDRCOPY will also catalog the output data set at the end of the copy (if the output data set is
already cataloged to other than the input volume, FDRCOPY will not catalog it unless you
instruct it to do so). VSAM clusters must be cataloged when they are allocated, so a VSAM
allocation will fail if it is already cataloged.

FDRCOPY usually copies data sets to the same device type they were backed up from (e.g.,
from 3390 to 3390). This is called a like device or physical copy. The size (number of cylinders)
on the original disk volume and the output volume is not important, as long as the output has
enough free space to hold the output data sets being allocated. In a like copy, the original data
tracks of the selected data sets are copied exactly as they were backed up (but there is an
option to reblock certain data set types). FDRCOPY will allocate an output data set of the same
size as each input data set, unless you override the size with various operands.

FDRCOPY can also copy data sets to a different device type (such as 3380 to 3390), with
some restrictions. This is called an unlike device or logical copy since the data records of the
original data sets are usually reformatted to make better use of the track capacity of the output
disk. On an unlike device copy, the input data set may require a different amount of disk space
on the output disk, depending on data set organization, blocksizes and reblocking; FDRCOPY
will calculate an appropriate amount of disk space for each data set.

Output data sets may be directed to various output disk volumes. Data sets from one input
volume can be copied to many output disks concurrently. The input and output volumes can
be identified by JCL or by FDRCOPY control statements. You can also identify a list or group
of volumes as the target volume; FDRCOPY will find one with sufficient space for the data set.
However, a single volume data set must be copied to a single volume.

Multi-volume data sets can be copied, but only to the same number of volumes they currently
occupy when dumped. Multi-volume VSAM is handled, but only when copied to the same
device type with a physical copy. One exception: if a cluster is multi-volume because it has a
data component on one volume and an index component on another volume, both
components can be copied to one volume.

At the end of the copy from each input volume, FDRCOPY will update the DSCB of each output
data set and, for VSAM and SMS-managed data sets, its VVDS entry, so that they properly
describe the data that was copied. If a copy is interrupted or cancelled, this update will not be
done and the data sets will probably be unusable even though all data tracks were copied.

If FDRCOPY allocated an output data set and the copy of that data set gets errors, such as
disk I/O errors, the data set will be deleted from disk, to avoid leaving unusable and
uncataloged data sets.
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While processing the data sets selected from a given input disk volume, FDRCOPY can copy/move
them to one or more disk volumes concurrently. The target disk volume will be selected for each
data set by the following rules:

If the NVOL= operand was specified on the SELECT statement which selected this data set,
that volume or volumes will be used. See the description of NVOL= in Section 21.05 for details
of target volume selection.

If the input volume being processed was specified by a DISKx DD statement in the FDRCOPY
JCL, and there is a matching TAPEx DD pointing to a a disk volume, then the disk to which it
points will be selected for output.

If you are copying or moving a data set to a new name, and the output data set name is
cataloged, then the volume to which it is cataloged will be chosen. If the data set is cataloged
as being on multiple volume serials, then the volser will be selected from that list based on the
volume sequence number in the F1 DSCB (field DS1VOLSQ) of the input data set. When
copying or moving a data set under its original name, FDRCOPY will not check if the data set
is cataloged to another volume, in order to prevent accidentally overlaying a current cataloged
data set with a copy of an uncataloged data set with the same name.

If none of the above apply, then the data set will be copied or moved to the input volume.
However, any attempt to copy or move a data set back on top of itself will be rejected.

If SMS (System Managed Storage) is active on this system, and the data set does not already exist
on the volume selected by the rules above, SMS is invoked to decide if the data set should be SMS-
managed. If so, SMS will select an output volume. SMS rules are detailed later in this section.

When copying or moving single-volume non-VSAM data sets:

On a COPY, if FDRCOPY allocates space for the output data set, then the default is that
FDRCOPY will catalog the data set to the output volume, unless the data set was already
cataloged. (For a copy to the original name, if the input data set is cataloged, the output data
set will not be cataloged).

On a MOVE the default is that if FDRCOPY allocates space for the output data set, then

FDRCOPY will catalog the data set to the output volume unless the data set was cataloged to
a volume other than the input volume before the operation. (For a move to the original name,
if the input data set is cataloged to the input volume, it will be recataloged to the output volume).

If the RECAT operand is specified, it will always catalog the newly allocated data set to the
output volume, whether the data set was cataloged to the input volume before the operation,
or cataloged elsewhere, or not cataloged at all. This allows you to insure that the catalog will
point to the copied data set.

If the NOCAT operand is specified then FDRCOPY will not catalog the newly allocated data
set. This is ignored for SMS-managed data sets which must always be cataloged.

Cataloging or recataloging of non-VSAM data sets occurs at the end of the copy/move, and is
bypassed if any errors have occurred for a given data set.

FDRCOPY can catalog or recatalog multi-volume non-VSAM data sets which are copied from
up to 19 DASD volumes. Data sets copied from 20 or more volumes cannot be cataloged
during the copy. You can manually catalog such data sets with the IDCAMS command
DEFINE NONVSAM.

If the output data set exists on disk before the restore, then FDRCOPY will not update the
catalog, unless the CATIFALLOC operand is specified. CATIFALLOC causes FDRCOPY to
apply the same rules described above for data sets allocated by FDRCOPY.
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* STEPCAT DDs are supported; if present, only the STEPCAT catalog (or the first catalog in the
STEPCAT concatenation) will be searched and updated for non-VSAM data sets. The target
catalog for VSAM clusters is controlled by the ICFCAT= operand described in Section 20.08.
STEPCAT is not supported if SMS-managed data sets must be allocated.

NOTE: If a COPY/MOVE is interrupted by an ABEND or system crash, then the output data sets
will be left on disk, but will not be cataloged. You should resubmit the FDRCOPY job, to
insure that all data tracks are copied, but the output data sets will already be allocated so
FDRCOPY will not catalog them unless you specify the operand CATIFALLOC.

For multi-volume non-VSAM data sets, the above rules for single-volume data sets apply, with the
following modifications:

If the data set is not already cataloged (e.g., MOVE or COPY to a new name), FDRCOPY will create
a new multi-volume catalog entry with the current output volume in the proper slot as indicated by
the volume sequence number in the DSCB. If the volume sequence number is higher than 1,
FDRCOPY will fill in the preceding slots in the catalog entry with a dummy volume serial of
"####NN7,

If the data set is already cataloged FDRCOPY will update the catalog entry by putting the current
output volume into the proper slot as indicated by the volume sequence number in the DSCB. On
a COPY without RECAT, FDRCOPY will update the catalog entry only if the slot for this output
volume contains the dummy volume serial of "####nn"; otherwise a warning message will be
issued.

So, when doing a MOVE, or a COPY with RECAT, of a cataloged multi-volume data set to the same
name, the resulting data set and catalog entry will be usable and correct, whether the data set is
moved from one, some, or all of its original volumes. When doing a MOVE or COPY of a cataloged
multi-volume data set to a new name, it will be necessary to move or copy the data set from all of
its volumes to get a usable data set and catalog entry. If a multi-volume data set is being moved/
copied to a new device type, it will not be usable until all pieces are on the same device type. If you
do not copy one or more pieces of the data set, the catalog entry will be inaccurate and the data set
will not be usable (it may contain ####nn or original volsers). It is your responsibility to insure that
the data set is copied from all the volumes it occupies; luckily, this is easy with the CATDSN=
operand, selecting data sets from the catalog.

All of these rules sound complicated, but they are designed to automatically do the right things when
cataloging non-VSAM data sets. You need to be concerned only if a data set being copied may
already be cataloged to other than the input volume; if so, specify RECAT if you want the newly
copied data set to be the cataloged data set. Specify CATIFALLOC if there is a chance that the
output data set is already allocated but is not currently cataloged (and you want it to be the
cataloged version).

SMS-managed data sets are always cataloged, so a copy/move to an SMS data set requiring
allocation will fail if the data set cannot be cataloged. When moving SMS-managed data sets they
are automatically recataloged to the new volume, but for a copy to a new name that already exists
somewhere, RECAT may be required. NOCAT is ignored for SMS data sets.
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At the end of a MOVE operation, the input data sets are deleted. Deletion is bypassed for a given
data set if any errors have occurred for that data set.

For a multi-volume data set, only the portion on the current input volume will be deleted. Portions
on other volumes will remain on disk, unless they are also MOVEd.

FDRCOPY will not delete multi-volume VSAM data sets. It will also not delete VSAM clusters which
are not properly cataloged or not cataloged at all.

On a COPY operation, the input data set remains on disk (although the catalog is updated to point
to the output data set, if the RECAT operand is specified and the output data set has the same
name).

If the user specifies physical track starting and ending addresses, FDRCOPY will COPY the
requested physical segment from the input volume to the same physical location on the output
volume. This operation will not update the VTOC on the output volume to reflect the data sets that
have been affected.

A MOVE operation for absolute track addresses will be treated as a COPY. Since the operation is
not associated with a data set, there is no input data set to delete.

Extreme caution should be used when copying tracks within the VTOC, VTOC index, or VVDS, or
the volume label track, since an error may make data sets or the entire pack unusable.

FDRCOPY supports ICF VSAM files using the base cluster name. FDRCOPY will copy or move all
of the components associated with the cluster on a volume, including alternate indexes and key
ranges. In addition FDRCOPY will copy or move the VVR information found in the VVDS. An ICF
VSAM cluster can be selected by individual name or as part of a data set group, or will be included
when the ALLDSN operand is used to copy or move all of the data sets on a volume. If the output
cluster does not exist on disk before the copy or move, then FDRCOPY will allocate space for it by
invoking SVC 26 to do a DEFINE.

When FDRCOPY does a DEFINE for VSAM, some of the information that exists only in the catalog
will be copied from the input cluster, including candidate volumes, expiration date, owner ID, and
passwords and other VSAM security fields. The creation date will be copied on a MOVE operation;
on a COPY operation the creation date of the output cluster will be the run date. If the input cluster
is protected by a discrete RACF profile, then the output cluster will also be protected by a discrete
RACEF profile, which will be created by using the profile of the input cluster as a MODEL. If the input
profile name does not actually exist, the output cluster will be created with no discrete profile. Path
names for alternate indexes will be copied or moved.

For VSAM, all data sets must be cataloged; the NOCAT, RECAT, and CATIFALLOC operands are
ignored.

FDRCOPY copies track by track; the cluster is not reorganized.
See Section 80.13, VSAM Special Considerations, for further details.
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A MOVE operation for a VSAM cluster can use either the same name or a new name. On a MOVE
to the original name, FDRCOPY will temporarily DEFINE the output cluster with an inserted index
level of “.Txxxx”, where xxxx is a timestamp consisting of four hexadecimal digits. “. Txxxx” will be
inserted as the next-to-last index level of the temporary name for the output cluster and for each of
its components. If the original name is longer than 38 characters, characters will be removed from
the original name as necessary, preceding the point of insertion. If these temporary names would
violate your installation naming standards, please contact INNOVATION for assistance.

At the end of a MOVE, if no errors have been encountered, FDRCOPY will DELETE the input
cluster. If the MOVE was to the original name, FDRCOPY will then ALTER the names of the output
cluster and its components back to the original names.

If errors are encountered during a MOVE, before the input cluster is deleted, FDRCOPY will attempt
to DELETE the output cluster; if it is successful, no action is required and the input cluster is
unchanged. If it fails, then both the input cluster and the output cluster will remain on disk and you
will need to manually clean up:

— If the MOVE was to the original name, then the output cluster will have the temporary name. If the
move is re-attempted, a new output cluster will be created with a different timestamp in its
temporary name. After the earlier output cluster is no longer needed for investigation of the error,
you should DELETE it with IDCAMS.

— If the MOVE was to a new name, then the output cluster will have the new name. If the MOVE is
re-attempted, FDRCOPY will find and reuse the earlier output cluster.

— If errors are encountered during a MOVE, while the input cluster is being deleted, then the input
cluster may or may not still be on disk, as indicated by the error codes, and the output cluster will
be on disk. If the MOVE was to the original name, then the output cluster will have the temporary
name. You can use IDCAMS DELETE and ALTER to clean up this condition.

If errors are encountered during a MOVE to the original name, while the output cluster is being

renamed, then the input cluster will be gone, and the output cluster will remain on disk; some parts

of the output cluster may have been renamed to the original name. You can use IDCAMS ALTER
to clean up this condition.

A MOVE of a multi-volume ICF VSAM cluster is not supported. A MOVE of a KSDS with keyranges,

even though they are on the same volume as the base cluster, can only be done to a new name.

Multi-volume VSAM can be moved by dumping all components with DSF, deleting the cluster, and

restoring to new volumes (see Section 20).

A COPY operation for a VSAM cluster must always specify either a new name for the output cluster
and all its components, or a different catalog (ICFCAT=). The reason is that all ICF VSAM files are
cataloged as soon as they are created, and there cannot be two catalog entries for the same cluster
name in the same catalog.

A COPY of a multi-volume ICF VSAM cluster is supported in most cases. See Section 80 for Multi-
Volume VSAM Considerations.

For a VSAM COPY/MOVE to a new name, it is recommended that you use the NEWGROUP= or
NEWINDEX= operands to rename the cluster; the changes specified will be made to the output
cluster name, all its component names, and any alternate index (AlX) cluster names. For a cluster
with no AlXs, you can specify NEWNAME-=; the cluster will be renamed and IBM defaults will be
used to name the components (which usually involves adding ".DATA" or ".INDEX" to the cluster
name).

ICF VSAM catalogs and VVDSs cannot be copied to a NEWNAME.

FDRCOPY cannot copy or move an ICF VSAM catalog (BCS), because an ICF catalog cannot be
copied or moved to a new name, even temporarily. You can move an ICF catalog by dumping it

with DSF, deleting the old catalog with the IDCAMS command "DELETE catname RECOVERY",

and restoring the catalog to the new volume (see Section 20).

FDRCOPY cannot copy or move a VVDS (VSAM Volume Data Set, SYS1.VVDS.Vserial) as an
entity. Instead, FDRCOPY updates the VVDS on the output volume to reflect the attributes of the
clusters that have been copied or moved.
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SMS SUPPORT On a system with IBM's SMS (System Managed Storage) active, FDRCOPY supports copying and

PROCESING
SPECIFIC
TYPES OF

DATA SETS

moving SMS-managed data sets, and conversion of non-SMS data sets to SMS management and
back again.

When processing input data sets which are SMS-managed, FDRCOPY will extract SMS
information from the VVDS and VTOC for both VSAM and non-VSAM data sets. This includes SMS
class information (storage, management, and data classes), and SMS indicators.

When output data sets must be allocated on a SMS system, SMS will be invoked for every such
data set, to decide if the data set should be managed by SMS, or allocated as non-SMS. The SMS
storage class and management class ACS (Automatic Class Selection) routines will be invoked;
they will be passed input class names:

* if the user specified STORCLAS=, NULLSTORCLAS, MGMTCLAS=, or NULLMGMTCLAS,
those overriding values will be used.

* if the storage class or management class (or both) were not overridden by the user, the class
associated with the input data set will be used (if the input data set was not SMS-managed, a
null class will be passed).

The ACS routines may accept those classes, or override them with different values or even null
values.

If SMS assigns a storage class to a data set, it will be SMS-managed; SMS will be invoked again
to allocate the data set on a volume chosen by SMS. If no storage class is assigned, FDRCOPY
will allocate the data set on a non-SMS volume (a target non-SMS volume must be indicated by a
TAPEx DD statement or a NVOL= operand on the SELECT statement). Even if data sets are
allocated by SMS on a number of different volumes, FDRCOPY will output those data sets in one
pass of the input volume.

So, FDRCOPY can be used to convert data sets to SMS management, simply by updating the SMS
ACS routines to assign storage classes to the output data sets, or by specifying a storage class via
the STORCLAS= operand on the SELECT statement. Data sets can be converted back to non-SMS
if the ACS routines assign no storage class or if the NULLSTORCLAS operand is specified.
FDRCOPY can also be used to move SMS-managed data sets to new volumes if the SMS storage
groups are redefined.

Storage administrators, with proper authority, can override or bypass many of the SMS functions,
to directly specify SMS classes, or to specify the volume serial on which SMS data sets are to be
placed, by use of the BYPASSACS and BYPASSSMS operands on the COPY/MOVE statement.

More detail on SMS support is in Section 70.

Details of processing for various types of data sets are in Section 80.
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If you are also licensed for FDR InstantBackup, it enhances FDRCOPY to automatically use the
hardware features of certain disk subsystems to move data tracks from one volume to another
without the channel overhead of sending the data to and from the CPU. This currently works on
IBM RVA and StorageTek Iceberg/SVA systems with the Snapshot feature and EMC Symmetrix
systems with the Timefinder feature. When FDRCOPY detects that the input and output disks for
any data set are in the same disk subsystem, and that subsystem is enabled one of the supported
hardware features, it will be automatically be used. The elapsed time of the COPY or MOVE will
be significantly reduced. FDR InstantBackup for Symmetrix and RVA/Iceberg/SVA is described in
Sections 25 and 26.

FDR InstantBackup also enhances FDRCOPY to provide the ability to take copy data sets which
are frozen at a given point-in-time. This works with almost any disk subsystem. It allows you to
capture a point-in-time image of an online disk to an offline disk, effectively preserving the image of
the online disk at that point-in-time. FDR InstantBackup can then read the offline disk and create
the required backups or copies, without relabeling the disk or bringing it online. FDR InstantBackup
for various hardware platforms is described in Sections 25-29.
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A COPY operation makes copies of the selected input data sets. In most cases, the output data
sets will be given new names, to avoid creating duplicate data sets names (since only one copy of
a data set name can be cataloged). You can use COPY to create duplicate names for non-VSAM
data sets, such as when cloning a MVS residence volume, but the output data sets will not be
cataloged unless you force them to catalog (making the original data sets uncataloged). For ICF
VSAM, the output data set must have a name different from the input unless you catalog it in a
different ICF catalog.

A MOVE operation is similar to a COPY, except that the input data sets are deleted when
successfully copied. MOVE allows you to move selected data sets to new volumes. In most cases,
the output data sets will retain their original names and the catalog will be updated to point to the
new location (if the catalog pointed to the input data set). For ICF VSAM, a temporary name will be
used for the cluster and its components; it will be renamed after the input data set is deleted.

A REORG operation reorganizes a PDS (Partitioned Data Set) in place. This is similar to a
IEBCOPY COMPRESS but is much faster. REORG is functional only if you are licensed for
FDRREORG, a separately-priced component of FDR (See Section 30).

Most FDRCOPY jobs will run in a region of 2000K of below-the-16MB-line storage. If a very large
number of data sets or VSAM clusters are to be processed, more storage may be required. Some
logical copy operations may also require additional memory. FDRCOPY memory requirements are
fixed for a given function; if too large a region is provided FDRCOPY will not make use of the excess
memory, but it will fail if too small a region is given. So, we recommend that you specify as large a
region as possible (REGION=0M will allocate the largest possible region).

On ESA and OS/390 systems, some FDRCOPY functions use memory above the 16MB line. The
normal default region of 32M above the line is usually adequate, but if your default is smaller or
more is required, specify a larger value (e.g., REGION=64M allocates 64MB above the line and the
largest possible region below).

If any of the selected data sets are not found on any input disk or have errors (such as I/O errors),
FDRCOPY will continue the copy/move operation for the remainder of the data sets. An error
message will identify the failing data set and a U0888 abend will be issued for the step at completion
to call attention to the error.
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SECURITY Complete details on the security options of the FDR system are found in Section 80.15 "Security".

WARNING: by default no security checks are done for FDR operations, with the exception of
a few checks done by operating system components. In general there is no security for FDR
operations unless you enable FDR security checking via the ALLCALL option in the FDR
Global Option Table as described in Section 90.12 “Security Options”.

If your security system is RACF, or another security system which supports the SAF (Security
Authorization Facility) interface such as ACF2 or TOP SECRET, you can enable the ALLCALL
option. For FDRCOPY this results in these security checks:

* for input data sets for COPY and MOVE, FDRCOPY will always check to see if your userid has
at least READ authority to the entire input volume; under RACF this means that you are
authorized to the input volume serial under the DASDVOL security class (other security
systems have similar ways of defining volume authority). If you do have this volume authority,
no additional checks are done on that input volume. If you do not have volume authority, then
FDRCOPY will check if you have at least READ authority under the DATASET security class
to every data set being copied. Any data sets to which you are not authorized will be bypassed
with an error message. However, on a MOVE, the delete of the input data set will fail if you do
not have ALTER authority to the data set.

* for output data sets for COPY or MOVE, when data sets must be allocated on the output
volume, the system services called by FDRCOPY to allocate the data set will do their own
checks to be sure you are authorized to do so; this is always done regardless of FDR security
options. For pre-existing output data sets, FDRCOPY will check to see if your userid has
UPDATE authority to the entire output volume. If you do have this volume authority, no
additional checks are done on that output volume. If you do not have volume authority, then
FDRCOPY will check if you have UPDATE authority under the DATASET security class to
every pre-allocated output data set. Any data sets to which you are not authorized will be
bypassed with an error message.

¢ if the COPY or MOVE includes absolute track address selections (FROM/TO), only the
DASDVOL checks described above are done for those absolute track ranges. If volume
security rules are not defined, any user can do absolute track operations on the unprotected
volumes, so Innovation recommends always defining such rules. You can disable absolute
track operations by an option in the FDR Global Option Table (Section 90).

CONTINUED . ...
-21-10 -



21.02

DATA SET
ENQUEUE
OPTION

FDRCOPY PROCESSING OPTIONS AND REQUIREMENTS 21.02
CONTINUED. . .

You can request, via the DSNENQ= operand, that each data set being copied or moved be tested
to see if it is in use. A data set is considered in use if any job or TSO user has a DD statement or
dynamic allocation for that data set name.
In-use data sets are tested by doing an exclusive ENQ with a major name of SYSDSN and a minor
name of the data set name itself; this resource will be enqueued by any other task allocating the
data set so our ENQ will fail if it is in use. This test is done for selected input data sets selected by
FDRCOPY and also for output data sets if you are assigning them a new name. Note that FDR
cannot tell if an active data set is being used for input or output by the other task. It also cannot tell
what volume an active data set is on, so FDR will think a data set on one volume is active even if a
data set by the same name on another volume is really the active one; these are MVS limitations.
If you have requested or defaulted to data set ENQs, any data set that is in use will cause a FDR158
warning message to be printed; this will set the job error flag and will cause a U0888 abend when
the step is complete (see “Step Termination” below). If you don’t want in-use data sets to be
considered an error, specify the ENQERR=NO operand; this prints the FDR158 message without
setting the error flag.
You can request that inactive data sets be enqueued to FDRCOPY during the copy/move, to insure
that no other job or TSO user can access the data set until the copy is done. This is the default.
In-use input data sets will not be copied by default. If you wish to copy active data sets, specify the
ENQERR=PROCESS operand, but you must be aware that the copies of data sets which are being
updated during the copy may be unusable, depending on the nature and format of the data.
Output data sets will be enqueued only if they are a new name, different from the input. FDRCOPY
will attempt to enqueue any new name data sets that it allocates on the output disks, to insure that
no other task tries to use them until the copy is complete, but if the ENQ fails, the data set is still
copied. But for existing pre-allocated new name data sets, if the ENQ fails, the copy will be
bypassed.
The DSNENQ= operand has 4 possible values:
USE - data sets will be enqueued for the duration of the copy from an input disk volume. For
data sets that are active, a FDR158 warning message is issued and the data set is not
enqueued. This is the most frequently used option and it is the default for FDRCOPY.
TEST — data sets will only be tested to see if they are enqueued to another task at the time that
the copy from this volume starts. For data sets that are active, a FDR158 warning message is
issued. The data set will not be enqueued and other tasks may enqueue it and possibly update
it while the copy is proceeding.
HAVE — The data sets will be enqueued for the duration of the copy. If a data set is in use, the
MVS operator must interact with FDR to decide how to proceed; a message (FDRW27) is
issued to the MVS console, and the operator can respond:
WAIT - wait for the data set to become available; if it is not eventually dequeued, the FDR
job may time out, so the operator must not reply WAIT for data sets in use by long-running
jobs or tasks such as transaction processing systems like CICS.
NOWAIT - do not enqueue the data set. The FDR158 warning message is issued.
RETRY - try the enqueue again. If it fails again, the FDRW27 message is reissued.

NONE — No data set ENQ will be issued. This can be used for data sets which you know will
appear to be active, such as data sets on a MVS residence volume.

NOTE: If a data set name appears in a DD statement with DISP=SHR within the FDR job (not
necessarily in the FDR step), FDR will change the scheduler enqueue for the data set to
EXCLUSIVE (DISP=0OLD). The data set may be unavailable to other tasks until the FDR job ends.
CAUTION: This option should not be used on shared DASD unless a cross-system enqueue
facility such as GRS or MIM is available and the SYSDSN QNAME is broadcast across
systems. Without this capability, FDR can only determine what data sets are active on the
system FDR is running on.
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The default of DSNENQ=USE prevents other tasks from updating (or reading) data sets being
copied or moved, while bypassing data sets which are in use. Member ENQ in the FDR ICL
(Installation Control Library) has more information on data set ENQs.

Note: a MOVE will delete the input data sets using IBM SCRATCH or DELETE services. These
services may do their own SYSDSN ENQ on the data sets and may fail the deletion if the data set
is in use.

If HFS=QUIESCE is specified, special processing is done for HFS data sets (Hierarchical File
System, used by OS/390 Unix System Services, USS). If the SYSDSN ENQ cannot be acquired,
this may mean that the file system is mounted to USS, so FDR will attempt to quiesce the file system
during the backup. Details on the quiesce function are found in Section 80.11.

If no errors occur during the execution of FDRCOPY, the FDRCOPY jobstep will end with condition
code 0 (zero).

If errors do occur, they are generally indicated by a error message; occasionally they are indicated
only by a user ABEND (Uxxxx). Depending on the nature of the error, the step may end one of
several ways:

* Some errors are critical. The jobstep ends immediately with a user ABEND.

* Some errors are critical only to a particular operation. For example, during a copy, some errors
cause the copy from a particular disk to terminate immediately, but FDRCOPY may continue
and attempt to copy other disks requested in the same step.

* Some errors are non-critical and the messages are warnings only. FDRCOPY will complete
the current operation.

For the last 2 conditions above, a flag is set indicating that a non-terminating error occurred. At step
termination, it tests the flag; if it is on, the step will terminate with a U0888 abend to call your
attention to the errors. Remember that a U0888 indicates that some or all of the functions you
requested did complete but you must examine the error messages to determine the impact of the
errors.

If you prefer not to get a U0888 abend on a non-terminating error, the FDRCC option in the FDR
Global Option Table can change it to a non-zero return code of your choice (see Section 90).
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FDRCOPY JOB CONTROL REQUIREMENTS

To execute FDRCOPY, the following JCL statements are required:

If FDR is not in the system linklist, specifies the program library in which FDRCOPY resides. The
library must be APF authorized.

Specifies the program name (PGM=FDRCOPY), region requirement (REGION=, see Section
21.02), and optional PARM= operand.

If a PARM field is specified, FDRCOPY will use data specified as the first control statement, which
must be a COPY or MOVE statement; if the PARM data contains a slash (/), the data after the slash
will be used as the second control statement (usually a SELECT). For example,

PGM=FDRCOPY ,PARM="MOVE

//FDR EXEC TYPE=D HAVE "

//FDR EXEC PGM=FDRCOPY,PARM="'COPY TYPE=D DSN=A.B.C,NEWN=X.Y.Z"
If FDRCOPY is invoked from another program, you can pass control statements using IBM's
convention for passing data from the PARM field; contact Innovation for assistance if you wish to

do this.

For non-VSAM data sets, when FDRCOPY must catalog non-VSAM data sets, they will be
cataloged in that user catalog instead of in the system catalog with the matching alias. This might
be useful when you are creating a test system, to catalog test copies of production data sets in a
test catalog.

However, there is one important exception: if the data set being cataloged is a GDG generation, the
STEPCAT/JOBCAT must contain a GDG base for that GDG; if not, it will ignore the STEPCAT/
JOBCAT and catalog into the regular aliased catalog, possibly deleting other valid generations.

For VSAM clusters, the target catalog is controlled by the ICFCAT= operand, described in Section
21.04. With the proper ICFCAT= option, the STEPCAT/JOBCAT may be honored.

STEPCAT/JOBCAT should not be used if any data sets being copied are SMS-managed.

Specifies the output message data set. It must be present and is usually a SYSOUT data set but it
may be assigned to disk or tape. DCB characteristics are RECFM=FBA and LRECL=121; the
blocksize will default to 1210 on disk or tape. SYSPRINT will receive messages from the restore
(output) side of the copy/move/reorg, and will also receive messages from the dump (input) side if
SYSPRINx DD statements are not provided.

Specifies an optional output message data set (see SYSPRINT for details). If optional DISKx DD
statements were used to specify input disks, you may optionally provide a SYSPRINXx for each
DISKx DD in the step. SYSPRINXx will receive messages from the dump (input) side of FDRCOPY,
but these messages will go to SYSPRINT if SYSPRINXx is omitted (in this case, some non-essential
dump messages will be omitted).

Specifies the abend data set. Usually a SYSOUT data set. A SYSUDUMP DD statement should
always be included to assist in error diagnosis. If you have the ABEND-AID product from
COMPUWARE also include the following so that a fully-formatted dump is produced:

//ABNLIGNR DD DUMMY
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Optionally specifies an input disk volume, or, for REORG, a volume containing PDSs to be
reorganized. The format will be:

//DISK17 DD UNIT=unitname, VOL=SER=vo/ser,DISP=0LD

"unitname" is either a generic name, such as 3390, or an esoteric name assigned during your /O
configuration, such as DISK or SYSALLDA, and "volser" is the volume serial assigned of the disk
volume (if an esoteric unit name is used, the volume serial must be mounted on a disk unit which
is part of that esoteric). Only a single disk volume serial may be specified. You may use either
DISP=0OLD or DISP=SHR,; it makes no difference.

X" may be any single alphabetic (A-Z), numeric (0-9) or national (@ # $ in the US) character and
must have a corresponding TAPEXx statement, so there can be a maximum of 39 DISKx DDs. If
DUMMY is specified, this DD statement will be ignored.

FDRCOPY will process all disk volumes specified by DISKx statements in the FDRCOPY step in
the order that the DDs appear in the JCL; however, any disk volumes identified by VOL= operands
on SELECT statements, or selected from the catalog by CATDSN= will be automatically
dynamically allocated by FDRCOPY if there is no DISKx DD statement for them, so DISKx DDs are
not required.

For FDR InstantBackup

If you are also licensed for FDR InstantBackup, you can direct FDRCOPY to copy from an offline
point-in-time image of the volume to be backed up. This allows you to capture that point-in-time
image and copy data sets from it at your leisure, even while updates are being done to the live,
online disk. This may require special options on a DISKx DD statement. FDR InstantBackup is
described in Sections 25 through 29, with separate sections for each hardware platform on which
FDR InstantBackup is supported.

Optionally specifies an output disk volume, by the same rules as DISKx above, e.g.,

//TAPE1 DD UNIT=unitname,VOL=SER=vo/ser,DISP=0LD

TAPEX will be ignored if there is no matching DISKx DD statement, or if it specifies DUMMY.

Although TAPEXx DDs are optional, if present they specify a default target output volume for data
sets moved or copied from the disk volume specified by DISKx. That default may be overridden by
the NVOL= operand on the SELECT statement which selected the data set, or by SMS.

Specifies a data set containing the control statements for FDRCOPY. Usually a DD * data set.
It is required, but if control statements were provided in the EXEC PARM=, it can be DUMMY.
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FDRCOPY COPY/MOVE STATEMENT

COPY TYPE=DSF LCFCORE=nnnnnn
MOVE  Bj KF=nn ,MAXCARDS=nnnnn
,BYPASSACS ,MAXERR=nnnn
,BYPASSSMS ,NOCAT
,CATIFALLOC ,RECAT
,DATA=ALLIUSED ,PRESTAGE
,DSNENQ=NONEITESTIUSEIHAVE JRLSE
LENQERR=NO ;%FREE=nn
ENQERR=BYPASSIPROCESS ,SELTERR=NOIYES
HFS-QUIESCE ,SMSGDG=DEFERREDIACTIVEIROLLEDOFFIINPUT

JICFCAT=ORIGINALISTEPCATIALIAS  -SNAP=(USE,REL)
The COPY statement specifies that FDRCOPY is to perform a copy operation, creating a duplicate
of the selected input data sets. The original data sets will not be modified in any way. However, if
the RECAT option is specified and the output data set is not being given a newname, the catalog
will be updated to point to the data set on the output volume serial, leaving the input data set

uncataloged. ICF VSAM data sets can be copied only if a new output data set name is specified.

The MOVE statement specifies that FDRCOPY is to perform a move operation, moving the
selected input data sets to a new disk volume. For each successfully moved data set, the input data
set will be deleted and uncataloged, and the catalog will be updated to point to the output data set.
Moves usually use the same data set name for output, making them a true move. But you can
specify a new output data set name; at the end of the move the input data set is still deleted and
only the renamed output data set is left.

TYPE=DSF Specifies that a data set copy/move is to be performed. It is required.

BLKF= PS (sequential) fixed- and variable-format data sets and PO (partitioned) data
sets are to be reblocked during the copy. BLKF= specifies a blocking factor value
from 1 to 10. 1 is full track blocking (up to 32760), 2 is half track blocking, 10 is
a tenth of a track, etc. On fixed format files (RECFM=FB) the blocksize will be
rounded down to a multiple of the LRECL.

The blocking factor must result in a blocksize larger than the original blocksize
of the data set, otherwise it will be ignored; this rule is not enforced when copying
a PS file to a disk with a smaller tracksize (e.g., 3390 to 3380). For PO sets, the
blocksize is set to a higher value for use by new members, but the existing
members will not be reblocked (they will still be usable).

Default: data sets are not reblocked during the copy; all original data blocks will
be copied without change, although they may be written to new locations.
BLKF= is usually used when copying to an unlike device type (e.g., 3380 to
3390) but can also be used during like device copies.
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On a system with SMS (System Managed Storage) active, the SMS ACS
(Automatic Class Selection) routines are not to be invoked for data sets which
must be allocated. If a data set has a SMS storage class assigned (see
STORCLAS= in Section 20.09) it will be SMS-managed, and SMS will be
invoked to allocate the data set on an SMS-chosen volume, but SMS will not be
allowed to override the storage class or management class assigned to the data
set.

Default: on an SMS system, the SMS ACS routines will be invoked for every data
set which has to be allocated. The assigned storage and management classes
will be passed to those routines, which can approve or override them. A data set
will be passed to SMS for allocation if the storage class ACS routine assigns a
storage class to the data set.

On a system with SMS (System Managed Storage) active, SMS data sets will be
directly allocated on SMS-managed volumes, bypassing normal SMS storage
group and volume selection. The selected output volume must be a SMS-
managed disk volume, and the data sets being copied must have a SMS storage
class assigned (see BYPASSACS above and STORCLAS= in Section 20.09).
The data sets will be allocated and cataloged according to SMS standards.

Normal SMS facilities do not allow allocation of data sets on specific volume
serials, but BYPASSSMS will do so, allowing data sets to be located for
performance or other reasons. Note that if BYPASSACS is also specified, the
assigned SMS classes will not be validity- or authority-checked.

Default: on an SMS system, for data sets which are SMS-managed and must be
allocated, the SMS storage group ACS routine will be invoked to select a storage
group and SMS will select a SMS-managed volume and allocate and catalog the
data sets.

BYPASSACS and BYPASSSMS are primarily for use by storage administration
personnel, since they bypass normal SMS allocation controls and rules. In order
to use BYPASSACS or BYPASSSMS, the user of FDRCOPY must be
authorized to the RACF profile

STGADMIN.ADR.COPY .BYPASSACS
in class FACILITY, or the equivalent in other security systems.

Specifies that non-VSAM output data sets will be cataloged even if they were
preallocated (not allocated by the copy), subject to the NOCAT and RECAT
operands (see Section 21.01 "Cataloging non-VSAM data sets").

Default: output data sets are cataloged only when the FDRCOPY allocates them.

USED - only the used portion of PS (physical sequential) and PO (partitioned,
PDS) data sets will be copied. On most volumes, this will make the copy run
faster.

ALL - all allocated tracks of all data sets will be copied. You may need to
specify DATA=ALL if the data sets to be copied include JES2 spool data sets or
CICS log/journal data sets, since they usually do not have valid last block
pointers.

Default: USED.

CONTINUED . ...
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DSNENQ=

ENQERR=

ENQERR=

Specifies whether all of the input and output data sets selected for copy/move
willbe ENQed. See “Data Set Enqueue Option” in Section 21.02 for more details.
If the ENQ fails on an input data set, meaning that some other task has the data
set enqueued, a FDR158 warning message is issued for the data set and it is
bypassed unless the ENQERR=PROCESS operand is specified. An ENQ
failure on an output data set will prevent the copy/move, unless FDRCOPY
allocated the data set. A successful ENQ will prevent any other task from using
the data set until the copy from that input volume is complete. An ENQ failure is
considered an error unless ENQERR=NO is specified, but other data sets will
still be copied. The options for DSNENQ= are:

USE - The data sets will be enqueued for the duration of the copy from this disk
volume. This is the most frequently used option and is the default for FDRCOPY.

TEST - The data sets will only be tested to see if they are enqueued to another
task at the time that the copy from this volume starts.

HAVE — The data sets will be enqueued for the duration of the copy from this
disk volume. If not available, a message (FDRW27) is issued to the MVS
operator. See "Data Set Enqueue Option" in section 21.02 for the valid
responses.

NONE — No data set ENQ will be issued.

CAUTION: This option should not be used on shared DASD unless a cross-
system enqueue facility such as GRS or MIM is available and the SYSDSN
QNAME is broadcast across systems. Without this capability, FDR can only
determine what data sets are active on the system FDR is running on.

Default: USE.

Recommendation: use DSNENQ=USE (the default) or HAVE if you want to be
sure that no other task uses the data set until the copy/move is complete.
However, use DSNENQ=NONE when another data set by the same name on
another volume may be in use (e.g., copying data sets to an alternate SYSRES
volume). You may suppress ENQs for specific data sets by the
DSNENQ=NONE operand on SELECT statements.

NO — If the DSNENQ= operand is used to request data set enqueues, an ENQ
failure (in-use data set) will not be considered an error (see “Step Termination”
in Section 21.02). Use ENQERR=NO if you want messages about active data
sets but want the step to terminate normally.

Default: a DSNENQ failure will be considered an error and will cause a condition
code or ABEND at step termination. This is to call attention to the error.

Specifies processing if the DSNENQ= option finds that an input data set is in use
(enqueued):

BYPASS — do not copy an active data set.

PROCESS - copy a data set even if it is active (a warning message will still be
produced).

Default: PROCESS.

NOTE: both ENQERR=NO and ENQERR=BYPASS/PROCESS may be
specified on the same statement.

CONTINUED . ...
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QUIESCE invokes special processing when HFS (Hierarchical File System) data
sets are copied. HFS=QUIESCE implies DSNENQ=USE so it will first attempt
to get a SYSDSN ENQ on the HFS file. If the ENQ fails, it probably means that
the HFS file system is mounted to USS (Unix System Services), so a USS

"quiesce" call is issued to prevent updates to the HFS data set during the copy.

Note that HFS=QUIESCE implies DSNENQ=USE (described earlier) for all data
sets being backed up, not just HFS data sets. HFS=QUIESCE does not apply
when moving HFS data sets; they must be dismounted before the MOVE.

Default: HFS data sets will not be quiesced. If you use the default or cannot run
with superuser status, you should unmount the HFS file system before the
backup to be sure of getting a usable backup.

Applies to ICF VSAM files only. Specifies the source of the catalog name to be
used if an output ICF VSAM cluster must be allocated.

ORIGINAL — use the catalog in which the input cluster is cataloged. When
copying a cluster to a new name, ICFCAT=0ORIGINAL is treated like
ICFCAT=ALIAS, described below. If you need to catalog the output cluster into
the same catalog as the input cluster but that catalog is not the one aliased for
the new name, you must specify ICFCAT=STEPCAT and supply a STEPCAT
DD statement pointing to that catalog.

STEPCAT — use the STEPCAT as the target catalog. If a STEPCAT DD
statement is not supplied, it will use the master catalog or the catalog that is
aliased for this data set in the master catalog.

ALIAS — determine the catalog from the alias name in the master catalog. If no
alias is found and the cluster is being copied/moved to the same name, use the
input cluster’s original catalog. If no alias is found, and the cluster is being copied
to a new name, FDRCOPY will use the STEPCAT (if present in the JCL) or the
master catalog. Multi-level alias (MLA) is supported.

Default: ORIGINAL, except that if the cluster is being copied or moved to a
newname (NEWGROUP or NEWINDEX specified) the default is ALIAS. If the
output cluster is SMS-managed, ALIAS is forced.

NOTE: if you receive message FDR157 with COMP=0004 and CODE=00120 for
a cluster, this means that its original catalog name does not exist on this system.
Use ICFCAT=ALIAS or STEPCAT to place the cluster into a catalog which
exists.

Specifies that the size of the table used to the store the ICF VSAM cluster and
component names. The copy must save all of the component names and their
associated clusters which exist on the current input disk volume, in order to
match up VTOC DSCBs (with the component name) to cluster names (for
selection). nnnnnn is specified in bytes and must be large enough to contain all
the VSAM names (depending on the length and number of names).

NOTE: Specifying ICFCORE= will increase the region requirement by the value
specified. The default value uses one of the dump buffers and imposes no
additional memory requirement.

Default: 53248, which will hold about 650 components.
Accept additional SELECT/EXCLUDE statements (over 250).

Default: 250 statements.

CONTINUED . ...
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The number of input or output disk errors that are permitted by FDRCOPY prior
to abending the operation. MAXERR may specify a value from 1 to 9999 errors.
Errors on the input and output disks are counted separately, but MAXERR=
specifies the maximum for each counter.

Default is 20 errors.

NOCAT specifies that output data sets will not be cataloged. This option is
ignored for ICF VSAM clusters and SMS-managed data sets, since these must
always be cataloged.

RECAT specifies that non-VSAM output data sets will be cataloged even if they
are currently cataloged to another volume. If a data set by that name actually
exists on the volume to which it is currently cataloged, and it is SMS-managed,
it will be deleted; otherwise, it will become an uncataloged data set.

Default: For a COPY operation, FDRCOPY will catalog output non-VSAM data
sets unless they are currently cataloged (even if to the input volume). For a
MOVE operation, FDRCOPY will catalog output non-VSAM data sets unless
they are currently cataloged to a volume other than the input. See Section 21.01
“Cataloging non-VSAM data sets" for more information.

NOTE: Allocation of SMS-managed data sets will fail if they cannot be cataloged.
If an SMS data set is being copied and it is currently cataloged to another volume
you can either specify RECAT or delete the output data set before the copy.

NOCAT and RECAT are mutually exclusive. FDRCOPY will normally only
attempt to catalog output data sets which it allocates (not pre-allocated) unless
the CATIFALLOC operand is specified.

Output data sets which already exist on the target output volume will not be
copied. This may be used to avoid copying data sets which have already been
copied. If the output data sets do not exist on the target volume, they will be
allocated and copied.

Default: pre-allocated data sets will have their contents overlaid.

RLSE - all of the unused space in the output PS (physical sequential) and PO
(partitioned) data sets will be released.

%FREE=nn — a percentage (nn%) of the PS and PO data sets to be left free
after the copy. However, the data sets will never be made larger than their
original size. nn may range from zero (0) which will free all of the free space
(same as RLSE) to 99 will which attempt to leave the data sets with 99% free
space.

Space will be released only from data sets allocated by the copy; space is
actually released by recalculating the required space during the allocation.

Default: the output data sets are allocated the same size as the input data sets
(unless overridden by TRK=/CYL= on the SELECT statement).
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Specifies what will happen at step termination if FDRCOPY finds that a SELECT
or EXCLUDE statement was never referenced (no data set on any input disk was
selected by the statement):

NO — a condition code or ABEND is not to be issued at step termination. You
might use SELTERR=NO when you expect some unmatched SELECT/
EXCLUDE statements, perhaps because some data sets may not exist.

YES - a condition code or ABEND will be issued at step termination to call
attention to a possible control statement error.

Default: YES unless overridden in the FDR Global Option Table (See Section
90).

Specifies the status of SMS-managed GDG (Generation Data Group) data sets,
if allocated by FDRCOPY.

DEFERRED, ACTIVE, or ROLLEDOFF will set the GDG to that status.

INPUT will set the GDG to the SMS status of the input GDG generation. If the
input GDG is non-SMS, it will be set ACTIVE if that generation is currently
cataloged, otherwise DEFERRED.

Default is DEFERRED, except for MOVE to the same name (ho NEWNAME,
NEWGROUP, or NEWINDEX parameter) when the default is INPUT.

Used only when you are licensed for FDR InstantBackup and only if you have
previously used program FDRSNAP to create an instant point-in-time image of
a volume in an IBM RVA or StorageTek Iceberg/SVA disk subsystem with the
Snapshot feature. See Section 26 for details of the use of SNAP= with FDR.

USE - tells FDR InstantBackup to read the offline snapped copy of the online
volume specified in JCL. FDR remembers the device address of the offline
device most recently used as a target for a snap of each online volume unless
an intervening IPL has occurred.

(USE,REL) - same as SNAP=USE, but at the end of copying from each
snapped volume, FDR will issue a request to delete all the storage assigned to
the snapped copy (Deleted Space Release), except for the label track (cylinder
0 track 0). This is recommended since it keeps the NCL (Net Capacity Load) in
the disk subsystem down by releasing the tracks of the snapped copy as soon
as they are no longer needed.

Default: backup the online disk for each volume
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SELECT DSN-=filter
s CATDSN-=filter
DD=ddname

EXCLUDE ALLDSN

X FROM(CYL=cccc,TRK=tttt), TO(CYL=cccc,TRK=tttt)

,BLKF=nn ,NOCAT

,RECAT
,CATALOG=catname
,MCATALOG=catname ,NVOL=(vvvvvv,vwwwy,...)
,CATLIMITGDG=n ,PRESTAGE
,DATA=ALL ,PRTALIAS
,DATACLAS=dataclass ,RLSE
,NULLDATACLAS ,%FREE=nn
,DSNENQ=NONE ,STORCLAS=storageclass

,NULLSTORCLAS
,DSORG=(xx,xX,..)

,TAPEDD=x
,MGMTCLAS=managementclass ,VOL=vvvvvv
,NULLMGMTCLAS

,TRK=nnnnn
,NEWNAME=newname ,CYL=nnnnn

,NEWGROUP=newgroup
,NEWINDEX=newindex
,NEWDD=newddname

The SELECT statement selects the data sets which will be copied or moved. FDRCOPY will scan
the VTOC of each input volume for data sets which match the parameters on a SELECT
statements. Data sets may be selected by fully-qualified data set name or by using generic data set
name selection (DSN=), or by copying a data set name from a DD statement (DD=). All data sets
on an input volume may be selected (ALLDSN). If the SELECT statement specifies the VOL=
operand, the named volumes are automatically processed as input volumes.

Data sets may also be selected from the system catalogs by fully-qualified name or using a generic
filter (CATDSN=). The volumes found in the catalog entries will be automatically processed as input
volumes, and the data set name found in the catalogs will be selected from their VTOCs. Note: the
volumes processed due to CATDSN= will also be compared to other SELECT statements in the
FDRCOPY step; if you have other SELECTSs without either VOL= or TAPEDD-= this may cause data
sets to be selected unexpectedly.

It is also possible to copy specific tracks or ranges of tracks or cylinders to the identical locations

on the output volume (FROM-TO). This operation will be a copy regardless of the COPY or MOVE
statement, since these tracks will not be associated with any particular data set, and no data on the
input disk volume will be disturbed. However, no check is made to see if the equivalent tracks being
overlaid on the output disk volume belong to any particular data set, so this function should be used
with care. Absolute track operations can be disabled by an option in the FDR Global Option Table.

The EXCLUDE statement prevents certain data sets from being copied or moved. The data sets to
be excluded may be specified by fully-qualified nhame or by using generic data set name selection
(DSN=) or copied from a DD statement (DD=). The EXCLUDE statement may be used to exclude
particular data sets that would be selected by a more-encompassing SELECT statement. The
EXCLUDE statement with the FROM/TO operands may be used to exclude particular tracks from
the copy or move of a data set. Since SELECT/EXCLUDE statements are scanned in the order
they are input, EXCLUDE statements should usually precede SELECT statements.

SELECT and EXCLUDE statements will apply to all input disk volumes unless TAPEDD= or VOL=
parameters are specified.
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CONTINUED. . .

FDRCOPY supports copying ICF VSAM clusters by cluster name using the DSN=, CATDSN= or
ALLDSN operands. All components of a cluster on a given input volume will be copied. This
includes alternate indexes and key range components. The component names will be reported by
FDRCOPY followed by the base cluster name. All of the associated VVR information from the
VVDS will be copied to the VVDS of the output disk. See "ICF VSAM Support" and the following
topics in Section 21.01 for other considerations for copying or moving VSAM.

DSN=

CATDSN=

Specifies a fully-qualified data set name or a filter to be used for generic
data set selection, as described in Section 80.14. This name or filter will be
used when scanning the VTOCs of selected input volumes.

EXAMPLES: DSN=USER1.JCL.CNTL
DSN=xxL ST
DSN=PROD++ .. L IBx*

DSN= does not have any special support for selecting GDGs, you can use
CATDSN-= to select relative generation number for a GDG.

Specifies a fully-qualified data set name or a filter to be used for generic
data set selection from system catalogs, as described in Section 80.14.

If a fully-qualified name is specified, that name will be located in the system
catalogs, and the volume serial(s) from the catalog become an implied
VOL= parameter (if there are no DISKx DD statements pointing to those
volumes, FDRCOPY will dynamically allocate and process them as input
volumes). Specification of a relative generation number for GDG data sets
is supported, e.g., CATDSN=A.B(-1)

If a filter is specified, then catalogs will be scanned for all cataloged data
sets matching the filter, and they will be processed as if a SELECT
CATDSN=dsname was present for each of them. It may be necessary to
specify MAXCARDS=nnnnn if a large number of data sets are selected by
the filter.

Additional considerations for CATDSN=filter are explained in Section
80.14.

CATDSN-= is supported only on SELECT statements. However, a
preceding EXCLUDE statement with DSN= and/or VOL= can exclude data
sets from selection by CATDSN-=.

If the VOL= operand is also specified on a SELECT statement with
CATDSN-=, then only data sets cataloged to those volumes will be selected.

EXAMPLES: CATDSN=USER1.JCL.CNTL
CATDSN=xxMASTER(0)
CATDSN=PROD++ .%%. L IB*

Normally CATDSN= will not display the data sets it selects from the
catalogs, you will see the names only when FDRCOPY actually finds and
selects the data sets in the VTOCs of the volumes they are cataloged to.
To display all of the data sets selected specify PCATDSN=filter.

WARNING: depending on the filter specified, CATDSN= may
need to search many catalogs.

CONTINUED . ..
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DD=

ALLDSN

FROM/TO

BLKF=

CATALOG=
MCATALOG=

Specifies that a data set name is to be taken from a DD statement. The
value of DD= is the DDNAME of a JCL statement. Using this option lets you
specify a non-standard data set name or a generation data set (GDG)
relative generation (CATDSN= will also let you select relative generations).

EXAMPLE:SELECT DD=DD"
//DD1 DD DSN=A.B.C(0),DISP=SHR

Note that although DD= copies the data set name from the DD statement,
it does not use the volume pointed to by that DD. The data set will be
searched for only on the volumes being processed; the volume containing
the data set must be among them. You could have a DISKx pointing to a
data set and use DD=DISKX, so that the volume containing the data set will
automatically be included.

Specifies that FDRCOPY s to process all the data sets on the volumes
specified. DSN=** is equivalent to ALLDSN.

Identifies a range of track addresses for an absolute track copy. Absolute
track statements can be mixed with SELECT statements for data sets. The
FROM and TO operands must appear on the same input record, and
cannot be continued. FROM/TO cannot be used on an EXCLUDE
statement. Absolute track operations can be disabled by an option in the
FDR Global Option Table (Section 90).

The cylinder (CYL=) and track (TRK=) addresses are in decimal, relative to
zero. Leading zeros can be omitted. For example, valid specification on a
3390-3, which has 3339 cylinders and 15 tracks/cylinder, are CYL=0
TRK=0 to CYL=3338 TRK=14. The FROM address must be lower than or
equal to the TO address.

If the FROM track (TRK=) is omitted, zero is assumed. If the TO track
(TRK=) is omitted, the last track of the cylinder is assumed. So, if you
specify only cylinder numbers (e.g., FROM(CYL=5),TO(CYL=7)) all tracks
in those cylinders are processed.

NOTE: DSN=, CATDSN=, DD=, ALLDSN and FROM/TO are mutually
exclusive. One and only one of these operands must be specified on each
SELECT or EXCLUDE card.

Selected PS and PO data sets are to be reblocked during the copy; see
BLKF= in Section 21.04 for details.

Default: data sets are not reblocked unless BLKF= was specified on the
COPY/MOVE statement. The copy will fail if the input data set has blocks
larger than the track size of the output disk.

Specifies the name of a user catalog (CATALOG=) or alternate master
catalog (MCATALOG=) to search when CATDSN-= is specified. See
Section 80 for details.

Default is that the catalog search will start with the active master catalog.
User catalogs will be searched if their assigned aliases match the
CATDSN-=filter.

CONTINUED . ..
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CATLIMITGDG=

DATA=

DATACLAS=
NULLDATACLAS

DSNENQ=

DSORG=

MGMTCLAS=
NULLMGMTCLAS

May be used with CATDSN-=filter to limit the selection of GDGs from the
catalogs. It will not affect the selection of cataloged non-GDG data sets, but
if the filter selects a GDG then:

n will cause only the most recently created "n" generations to be selected.
-n will cause only generation (-n) to be selected.

Default is that all the generations of selected GDGs will be selected (unless
a relative generation number is specified at the end of the filter, e.g.,
CATDSN=filter(—2)).

ALL — specifies that FDRCOPY will copy/move the entire allocated space
of the selected data sets. Normally it will only process up to the last block
pointer (end-of-file) on input PS or PO data sets. Should be used if the last
block pointer of certain data sets is invalid. DATA=ALL should not be used
with RLSE or %FREE-=.

On a system with SMS active, specifies the SMS data class to be
associated with the output data, overriding the original data class of the
data set (if any). The Data Class ACS routine will not be invoked.

NULLDATACLAS changes the data class to null (not specified).

Default: the original data class of the input data set (if any) will be
associated with the output data set if it is allocated as SMS-managed. For
a non-SMS input data set, a null class is set.

NONE - the data set enqueue will not be done for the selected data sets.

This can be used to override the DSNENQ= operand on the COPY/MOVE
statement for certain data sets that you know will probably be ENQed by

another task.

Default: enqueue option is determined by the DSNENQ option specified on
the COPY or MOVE statement.

Specifies that this SELECT/EXCLUDE statement is to apply only to data
sets whose data set organization matches one of the DSORGs specified.
If more than one DSORG is specified, they must be enclosed in
parentheses.

Valid DSORGs are:

DA -- BDAM PS - SEQUENTIAL
IS - ISAM PO --  PARTITIONED
UN --  UNDEFINED (NONE) EF -- ICFVSAM

UM -- UNMOVABLE

On a system with SMS active, specifies the SMS management class to be
presented to the SMS Management Class ACS routine for the output data
set, overriding the original management class of the input data set (if any).
The ACS routine may accept or override this class.

NULLMGMTCLAS changes the management class to null (not specified).

Default: the original management class of the input data set (if any) will be
passed to the ACS routine for the output data set if it is allocated as SMS-
managed. For a non-SMS input data set, a null class is passed.

CONTINUED . ...
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NEWNAME-=
NEWN=

NEWGROUP=
NEWG=

Copy or moves the selected data set with a new name. NEWNAME should
only be used when the SELECT statement selects only a single data set. If
the newname ends in a GDG relative generation number, e.g.,
NEWNAME=gdgname(-1), a LOCATE will be done to get the proper
absolute generation number. If NEWNAME= is used for a ICF VSAM
cluster, IBM defaults will be used to name the components.

Copy or move the selected data sets using a new group name. The
characters specified will replace the beginning of the input data set name.
Care should be taken when periods are used that index levels are not
incorrectly changed. The new names will be validated for conformance to
IBM naming standards.

EXAMPLE:SELECT DSN=ABC**, K NEWC=XYZ

Any data sets copied will be renamed to start with characters XYZ.
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NEWINDEX=
NEWI=

NEWDD=

Copy or move the selected data sets using a new name formed by adding
or replacing one or more index levels in the original name; replacement
index levels do not have to be the same length as the original indexes they
replace. In the simplest case, each index level specified in NEWI is used in
place of the corresponding index in the original name. Any remaining index
levels at the end of the name are copied unchanged. This can easily be
used to change the first indexes of the name.

For example, if the input data set is A.B.C.D,

NEWI=D results in D.B.C.D (first index replaced)
NEWI=DD.E results in DD.E.C.D (first 2 indexes replaced)

If a period is specified without any preceding characters, one original index
level is copied from the input data set name to the output. This allows you
to easily modify indexes in the middle of the name.

For example, if the input data set is A.B.C.D,

NEWI=. .E results in A.B.E.D (third index replaced)
NEWI=FF...G results in FF.B.C.G (firstand fourth indexes replaced)

If + is specified before a new index level, that new index is inserted into the
output data set name at that point. If ++ precedes the new index, it will be
added to the end of the name. If - is specified, the next input index level
will be dropped from (not copied to) the output name.

For example, if the input data set is A.B.C.D,

NEWI=+F results in F.A.B.C.D (new first index added)
NEWI=..+F results in A.B.F.C.D (new third index added)
NEWI=++F results in A.B.C.D.F (new last index added)
NEWI=. . - results in A.B.D (third index dropped)

Note that, except for the ++ option, every period in the NEWI= mask
corresponds to a period (one index level) in the original (input) data set
name. The resulting new name will be checked to insure it meets IBM
standards.

If the NEWI= value ends in a GDG relative generation number, e.g.,
NEWI=..NEWMAST(-2), that relative number will be added to the end of
the newname, and a LOCATE done to get the proper absolute generation
number.

NEWI= is a convenient way to rename every input data set, while using
some index levels from the original name and replacing other indexes or
adding new indexes.

Specifies the name of a DD statement from which the new name of the
output data set is obtained. NEWDD= should only be used when the
SELECT statement selects only a single data set.

NOTE: NEWN=, NEWG=, NEWI=, and NEWDD= are mutually exclusive. If
none of them are specified, the data set will be copied or moved under its
original name. One of these parameters is required when copying ICF
VSAM clusters since clusters cannot be copied under their original name;
however a new name is not required when moving ICF VSAM clusters (see
ICF VSAM in Section 21.01).
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NOCAT
RECAT

NOCAT specifies that output data sets will not be cataloged. This option
is ignored for ICF VSAM clusters and SMS-managed data sets, since these
must always be cataloged.

RECAT specifies that non-VSAM output data sets will be cataloged even if
they are currently cataloged to another volume. If a data set by that name
actually exists on the volume to which it is currently cataloged, and it is
SMS-managed, it will be deleted; otherwise, it will become an uncataloged
data set.

Default: catalog output non-VSAM data sets only if they are not currently
cataloged, unless overridden by NOCAT/RECAT on the COPY/MOVE
statement.

NOTE: Allocation of SMS-managed data sets will fail if they cannot be
cataloged. If an SMS data set is being copied and it is currently cataloged
to volume other than the input volume, you can either specify RECAT or
delete the data set before the copy.

NOCAT and RECAT are mutually exclusive. The copy will normally attempt
to catalog only output data sets which it allocates (not pre-allocated) unless
the CATIFALLOC operand is also specified on the COPY/MOVE
statement.

CONTINUED . ..
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NVOL=

Specifies the volume serial(s) of output disk volumes to which data sets
selected by this statement are to be copied/moved. You may specify:

1) A single specific volume serial,
NVOL=ABC123

2) A list of specific vbolume serials, enclosed in parentheses,
e.g., NVOL=(TS0001,TSO002,TSO003)

3) A group of volumes by placing an asterik at the end of the volser prefix,
e.g., N\VOL=TSO=*

4) A combination of specific and group,
e.g., NVOL=(TSO*,PROD*,ABC001)

5) All online disk volumes may be selected by NVOL=*

A list of online target volumes matching your specification is generated by
scanning all disk UCBs in the system UCB chains; there is no guarantee of
the order in which UCBs are found, so you cannot predict the order of the
volume sserials in the list. If you specify volume serials or groups which are
not online, they are ignored and no error message will result.

However, if the first or only specification is a specific volume serial, it will be
chosen as the first target volume, with other volumes placed after itin UCB
chain order.

Also, if you are restoring a multi-volume data set (non-VSAM or SMS-
managed VSAM), the volume sequence number of the piece of the data set
being allocated will be used to select a specification from your list. For
example, if NVOL=(A,B,C), the second piece of the data set will go to
volume B. If that specification is a group, the first volume in thew UCB chain
matching that group will be tried. If the allocation is unsuccessful (such as
insufficient free space), then other volumes in the NVOL list will be tried as
described above.

The first target volume is checked to see if an output data set already exists
there. If so, it copies over the existing allocation (unless PRESTAGE was
specified). If not, it attempts to allocate the output data set on that volume.
If the allocation fails, it will be retried on successive volumes in the list until
it succeeds or until it fails on 64 volumes. If the list contains several disk
device types, "like" volumes (same type as the data set being copied) will
be tried first, then unlike devices.

For multi-volume data sets, a target volume is bypassed if a piece of the
data set already exists there but is not the right piece, so that it will not
attempt to copy the third volume of a data set on top of the first volume.
When it finds a target volume in the list that does not contain a piece of the
data set, it will be allocated.

Specifying multiple volsers or a volume group allows you to copy data sets
in one pass even when no one volume has available space to contain them
all; they will be spread across many of the target volumes.

Default: the output volume will be selected by rules defined in Section
21.01.

On a system with SMS active, NVOL= may be ignored if the data set does
not exist on the volume specified and the data set is SMS-managed (see
STORCLAS=).

Note: if an allocation is attempted on several volumes from your NVOL list
but it fails om all of them, the message printed will usually show the
allocation failure codes from the first volume only; failure codes from other
volumes are not displayed and may be different.

CONTINUED . ..
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PRESTAGE

PRTALIAS

RLSE
%FREE=

STORCLAS=
NULLSTORCLAS

TAPEDD=

Specifies that selected data sets will not be copied if the output data set
already exists on the first target output volume. This may be used to avoid
copying data sets which have already been copied.

Default: copy pre-allocated data sets, overlaying the existing contents of
those data sets, unless PRESTAGE was specified on the COPY/MOVE
statement.

When used on a SELECT statement with CATDSN= will display all of the
alias names and user catalogs that were searched. This is effective only
when the data set name mask you provided forces CATDSN= to start in the
master catalog and search one or more alias catalogs. If the non-mask
characters at the beginning of the mask are sufficient to cause CATDSN=
to begin its search in a user catalog, PRTALIAS is ignored.

RLSE - specifies that all of the unused space in the output PS (physical
sequential) and PO (partitioned) data sets will be released.

%FREE=nn — specifies a percentage (nn%) of the PS and PO data sets
to be left free after the copy. However, the data sets will never be made
larger than their original size. nn may range from zero (0) which will free all
of the free space (same as RLSE) to 99 will which attempt to leave the data
sets with 99% free space.

Space will be released only from data sets allocated by the copy; space is
actually released by recalculating the required space during the allocation.

Default: the output data sets are allocated the same size as the input data
sets (unless overridden by TRK=/CYL= on the SELECT statement or by
RLSE/%FREE= on the COPY/MOVE statement).

On a system with SMS active, specifies the SMS storage class to be
presented to the SMS Storage Class ACS routine for the data set being
copied, overriding the original storage class of the data set (if any). The
ACS routine may accept or override this class.

NULLSTORCLAS changes the storage class to null (not specified).

Default: the original storage class of the input data set (if any) will be
passed to the ACS routine for the output data set. For a non-SMS input
data set, a null class is passed.

If the Storage Class ACS routine assigns a storage class to this data set or
accepts the class passed, the data set will be allocated as SMS-managed.,
and the SMS Storage Group ACS routine may be invoked to determine the
actual target volume. If the Storage Class ACS routine returns a null (blank)
storage class name, the data set will be allocated as non-SMS and the
FDRCOPY rules listed in Section 21.01 for volume selection must select a
non-SMS target volume.

x — specifies the same character as specified in a DISKx DD statement. If
this operand is present, then this SELECT/EXCLUDE will only apply to data
sets on the input disk volume specified by the DISKx DD statement.

TAPEDD= might be used when multiple DISKx DD statements point to the
same input volume but the data sets are to be output to different output
volumes as specified by TAPEx DD statements or NVOL= operands.
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TRK=
CYL=

VOL=

If the data set selected by this SELECT statement must be allocated, CYL=
or TRK= specifies the number of cylinders or tracks to be allocated to the
data set. On PS or PO files when DATA=ALL was not specified, this value
should be at least equal to the used portion of the data set. On all other
types of files and when DATA=ALL is specified, this value should be equal
to or greater than the original size of the file. For ICF VSAM clusters,
modifies the size of the base data component only. If the space is too small
for the data being copied, the copy will automatically extend the file for non-
VSAM.

Default: use the original size of the data set.

Specifies the input disk volume serial(s) to which this SELECT/EXCLUDE
statement is to apply. It may specify a single serial (e.g., VOL=ABC123) or
a group of volumes all starting with the same prefix (e.g., VOL=ABC*). If
there are online disk volumes matching the VOL= value that are not pointed
to by DISKx DD statements in the FDRCOPY step, FDRCOPY will
automatically dynamically allocate them and process them as input
volumes. If specified on a SELECT CATDSN=, only data sets cataloged to
the specified volumes are chosen.

Default: If neither TAPEDD= or VOL= are specified, the SELECT/
EXCLUDE statement will apply to all input volumes and SELECT
CATDSN-= will select data sets regardless of the cataloged volume serial.

NOTE: TAPEDD= and VOL= are mutually exclusive. One and only one of
these operands may be specified.
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The COPY operation will create a duplicate of the original data sets without modifying the originals
in any way. The output data sets may have the same name as the originals, or may be modified to
have new names (using NEWNAME=, NEWGROUP=, or NEWINDEX=). If copying under the
original names, the catalog may be updated to point to the new copy (RECAT parameter). By
default, data sets will not be copied if they are currently in use (allocated to another task).

COPY non-VSAM data sets from one input volume (339012) to a new volume, giving them new
names, and cataloging the new names. This might be used to create test copies of existing data
sets. In this example, TEST.FILE1 will be copied as TEST.FILE2 and all data sets beginning with
PAYROLL will be copied with a new second level index of TEST inserted; only PAYROLL files
which are sequential or partitioned will be copied. The input volume (339012) is specified by a
DISK1 DD statement, but could also have been specified by a VOL=339012 operand on the
SELECT statements.

//COPYFILS EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD UNIT=DISK,VOL=SER=339012,DISP=0LD

//SYSIN DD S
COPY TYPE=DSF
SELECT DSN=TEST.FILE1,NEWNAME=TEST .FILE2,NVOL=339045
SELECT DSN=PAYROLL**, NEWI=.+TEST ,DSORG=(PS,PO) ,NVOL=339037

COPY ICF VSAM data sets to a new volume, giving them new names. In this example, all cataloged
clusters whose cluster name begins with ABC will be copied and will have the first index level of the
cluster and all components changed to XYZABC. Any clusters that are multi-volume will be properly
copied. MAXCARDS=1000 was specified in case more than 250 clusters are selected.

//COPYVSAM EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x%

//SYSUDUMP DD SYSOUT=x

//SYSIN DD S
COPY TYPE=DSF,MAXCARDS=1000
SELECT CATDSN=ABC .>kx,NEWI=XYZABC,

DSORG=EF,NVOL=(PRODO1,PRODO02)

NOTE: Since ICF VSAM clusters must be cataloged when created, the same cluster or component
name cannot be cataloged on two different volumes at the same time, so ICF VSAM files
must be copied using a newname (the NEWINDEX= or NEWGROUP= parameter).
However, ICF VSAM clusters may be moved under their original name (FDRCOPY uses
a temporary cluster name for the output, then scratches the original and renames the
output when the move is successfully completed). See ICF VSAM in Section 21.01 for
details.
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FDRCOPY DATA SET MOVE EXAMPLES

The MOVE operation will move data sets from one disk volume to another. The output data sets
may have the same name as the originals, or may be modified to have new names (using
NEWNAME=, NEWGROUP=, or NEWINDEX=). In either case, if the move is successful, the
original data set will be scratched and the catalog will be updated to point to the new data set. By
default, data sets will not be moved if they are currently in use (allocated to another task).

MOVE non-VSAM data sets to a new volume under their original names, and scratch the original
data sets. They will be recataloged to the output volume unless they are currently cataloged to a
volume other than the input volume. All ISPF data sets ("ISPF" anywhere in their names) on the
input volume will be moved except PROFILE data sets (last index level of "PROFILE"). The
recatalog and scratch will be done only if the copy was successful. The EXCLUDE statement will
automatically exclude all VSAM files. The input and output volumes are specified by DISK1 and
TAPE1 DD statements, but could also have been specified by VOL= and NVOL= operands on the
SELECT statement.

//MOVEFILS EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x%
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=DISK,VOL=SER=3380K1,DISP=0LD
//TAPE1 DD UNIT=DISK,VOL=SER=3380K2,DISP=0LD
//SYSIN DD *

MOVE TYPE=DSF

EXCLUDE ALLDSN,DSORG=EF

EXCLUDE DSN=*k.PROFILE

SELECT DSN=Xx| SP Fx*x

MOVE cataloged data sets to a new volume. The CATDSN= operand will cause the volume(s) the
data sets are cataloged on to be processed as input volume(s). One specific data set, plus all DB2
data sets, will be moved (the mask on the second SELECT will select only DB2 clusters). All
selected data sets will be moved to volume 3390T1.

//MOVEFILE EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD x
MOVE TYPE=DSF
SELECT CATDSN=MY .DATASET ,NVOL=3390T1
SELECT CATDSN=x.DSNDBC .>*.%.10001.A%,NVOL=3390T1

Combine 3 3380 single density volumes (selected by VOL=3380J*) onto a 3380-K (triple density),
by moving all of the data sets (including all non-VSAM and all single-volume ICF VSAM clusters).
If the data sets were cataloged to the input volume the catalog will be updated to point to the data
set's new volume. If the input volumes contain indexed VTOCs, VVDSs, or ABR models they will
automatically be excluded (message FDR159 REASON=3 may be produced and can be ignored;
no ABEND or error code will result). The 3 input volumes will be processed one at a time to avoid
head movement on the output volume. Since the input volumes may contain a large number of data
sets or ICF VSAM clusters which may increase FDRCOPY's storage requirements, the region
requested is increased from the usual 2MB to 4MB.

//COMB INEK EXEC PGM=FDRCOPY,REGION=4M
//SYSPRINT DD SYSOUT=x%
//SYSUDUMP DD SYSOUT=x
//SYSIN DD S
MOVE TYPE=DSF
SELECT ALLDSN,VOL=3380J%,NVOL=3380K"
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CONTINUED. . .

MOVE all data sets from a 3390-3 (triple density) to several 3390-2 (double density) volumes
(including all non-VSAM and all single-volume ICF VSAM clusters). If the data sets were cataloged
to the input volume the catalog will be updated to point to the data set's new volumes. If the input
volume contains an indexed VTOC, VVDS, or ABR model they will automatically be excluded
(message FDR159 REASON=3 may be produced and can be ignored; no ABEND or error code will
result). "NVOL=3390D+*" will select all online disks whose volser starts with "3390D" for output; the
disk with the lowest device address will be used until data sets can no longer be allocated on it, then
the next such volume will be used.

//SPLITVOL EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD ES

MOVE TYPE=DSF
SELECT ALLDSN,VOL=3390T1,NVOL=3390D%*
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The following are examples of using FDRCOPY to copy and move data sets on a system which has
SMS (System Managed Storage) active. They illustrate techniques for converting data sets to and
from SMS management. Output data sets will be SMS-managed if the SMS storage class ACS
routine assigns a storage class to the data set or if it accepts the storage class passed to it by
FDRCOPY. ACS routines are coded by each installation, so the decision on whether a data set is
to be SMS-managed is a local one, and is usually out of the control of FDRCOPY (and the end-
user).

When using FDRCOPY to create output data sets which are SMS-managed, you need not specify
an output volume. If the output data set is SMS-managed, SMS will assign an output volume.
However, if any output data set is not assigned a storage class, it will not be copied/moved unless
a non-SMS target volume is specified by a TAPEx DD or by the NVOL= operand.

MOVE a set of data sets from 3 non-SMS volumes, converting them to SMS management. The
SMS ACS routines must be coded to assign these data sets a storage class; SMS will select an
output volume for each and allocate the data sets. The original data sets will be scratched, and the
output data sets will be cataloged on the SMS volumes.

//CONVSMS EXEC PGM=FDRCOPY,6REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD ES
MOVE TYPE=DSF
SELECT DSN=PROD**,VOL=PRODO1
SELECT DSN=PROD>**,VOL=PRODO2
SELECT DSN=PROD>**,VOL=PRODO3

COPY a set of SMS-managed data sets, creating SMS-managed copies. The original storage and
management classes of the input data sets will be passed to the SMS ACS routines, which may
accept or override them. Data sets with a first-level index beginning with "APPL" will be copied. The
NEWI= parameter is used to insert "TEST" as a new second-level index in all the output data set
names.

//COPYSMS EXEC PGM=FDRCOPY,6REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD B
COPY TYPE=DSF
SELECT CATDSN=APPL* %k, NEWI=. +TEST

MOVE a set of data sets (which may be SMS-managed or non-SMS), making them SMS-managed
and requesting that certain SMS classes be assigned to the output data sets. The storage and
management classes specified will be passed to the SMS ACS routines, which may accept or
override them. The input data sets will be scratched and the output data sets will be cataloged on
the output SMS volumes.

/ /MOVESMS EXEC PCM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=DISK,VOL=SER=ABC123,DISP=0LD
//SYSIN DD *
MOVE TYPE=DSF
SELECT DSN=APPL2%%, STORCLAS=APPL ,MCMTCLAS=WKBACKUP
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MOVE all data sets off of an SMS-managed volume, requesting that they be converted to non-SMS.
The SMS ACS routines will be invoked, but the storage class routine will be passed a null storage
class; if it accepts the null class, FDRCOPY will allocate the output data sets as non-SMS on the
volumes specified by NVOL-=.

//MOVENSMS EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD B
MOVE TYPE=DSF
SELECT ALLDSN,NULLSTORCLAS,VOL=SMS123 ,NVOL=(XYZ234,XYZ345)

An authorized user (such as a storage administrator) may need to bypass the SMS ACS routines,
to force a data set to be SMS-managed or non-SMS-managed, and to specify the SMS classes to
be used. In this example, TEST.DATA SET1 will be assigned the specified SMS classes; SMS will
be invoked to select a storage group and assign a volume. TEST.DATA SET2 will be assigned a
null storage group, so it will be moved to the non-SMS volume specified by TAPE1. See the
description of BYPASSACS in Section 21.04 for authorization requirements.

//BYPASS EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD UNIT=DISK,VOL=SER=5MS123,DISP=0LD

//TAPE1 DD UNIT=DISK,VOL=SER=XYZ234,DISP=0LD

//SYSIN DD x
MOVE TYPE=DSF,BYPASSACS
SELECT DSN=TEST .DATASET1,MGMTCLAS=TESTDS,STORCLAS=TEST
SELECT DSN=TEST .DATASET2 ,NULLSTORCLAS

An authorized user (such as a storage administrator) may need to force the allocation of SMS-
managed data sets onto specific volumes; normal SMS facilities will not allow you to do so, but
FDRCOPY does. Each data set selected will be passed to the SMS storage and management class
ACS routines; each data set to which SMS assigns a storage class will be allocated and cataloged
on the volume indicated by NVOL=; this volume MUST be a SMS-managed volume. Any data set
which does not get a storage class assigned will not be moved. See the description of BYPASSSMS
in Section 21.04 for authorization requirements.

//BYPASS EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD B
MOVE TYPE=DSF,BYPASSSMS
SELECT CATDSN=DEVEL>**%,NVOL=SMS123

NOTE: BYPASSACS and BYPASSSMS may be used together. If so, any data set which was
originally SMS-managed or which has a SMS storage class specified by STORCLAS= will
be directly managed and cataloged as SMS-managed on the SMS-volume designated by
TAPEX.
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FDRCOPY can copy/move most types of data sets to a "unlike" disk device using a "logical"
operation; for example, 3380 data sets can be moved to 3390 disks. Logical copy/move is
automatically invoked when the output device type of a given data set differs from the type of the
input disk. Special Considerations can be found in Section 80, and in member UNLIKE in the FDR
ICL (Installation Control Library). For ICF VSAM in particular, refer to member VSAMUNLK in the
ICL for considerations on moving clusters to smaller disks (3390 to 3380). Most of the examples in
the preceding sections will work even if the output disk type is different from the input type.
Following are some specific unlike move examples.

MOVE 3380 data sets to a 3390 disk. The data sets will be cataloged to the output volume. All data
sets will retain their original blocksizes; they will be allocated with a size about equal in bytes to the
original 3380 data set. The selected data sets may include ICF VSAM clusters and non-VSAM data
sets. Multi-volume VSAM clusters cannot be moved by this procedure, See Section 80 for Multi-
Volume VSAM Considerations.

//UNL I KE EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x%
//SYSUDUMP DD SYSOUT=x
//SYSIN DD S
MOVE TYPE=DSF,RECAT
SELECT CATDSN=TEST .*x%,NVOL=D3390X
/%

MOVE PS and PO data sets from a 3390 disk to several 3380 disks (volsers starting with "D3380").
The data sets will be cataloged to their output volume. All PS (sequential) data sets will be
reblocked to half-track blocking for maximum track utilization.

//UNL I KE EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x%
//SYSIN DD x
MOVE TYPE=DSF,RECAT ,BLKF=2
SELECT DSN=xxTEST**,VOL=D3390A,NVOL=D3380%,DSORG=(PS,PO)
/%

MOVE all data sets from a 3380 disk to several 3390 disks. In most cases, all the data sets on a
3380 fit on a 3390-2, but multiple 3390 output volumes are provided in case there is not room. All
data sets will be cataloged to their output volume. All PS (sequential) data sets will be reblocked to
half-track blocking for maximum track utilization; PO data sets will have their blocksize increased
to half-track for new members. The selected data sets may include ICF VSAM clusters and non-
VSAM data sets. Multi-volume VSAM clusters cannot be moved by this procedure, See Section 80
for Multi-Volume VSAM Considerations.

//UNL I KE EXEC PGM=FDRCOPY,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD x
MOVE TYPE=DSF,RECAT ,BLKF=2
SELECT ALLDSN,VOL=D3380K,NVOL=(D3390A,D3390B,D3390C)
/%
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This section contains an example of the use of FDRCOPY with FDR InstantBackup. FDR
InstantBackup is described in more detail in Sections 25 through 29, depending on the type of disk
subsystem you are using; there are more examples for each subsystem in those sections.

FDR InstantBackup is an additional cost enhancement to FDR.

NOTE: FDR InstantBackup enhances FDRCOPY to use the hardware features of certain disk
subsystems to quickly move data tracks. Currently this supports the IBM RVA or
StorageTek Iceberg/SVA with the Snapshot feature and the EMC Symmetrix with the
Timefinder feature. No special parameters are required; when FDRCOPY detects that the
input and output disk volumes for a given data set being copied are in the same disk
subsystem with the proper features, those features are invoked and the copy/move will run
in significantly less elapsed time. All of the examples in the preceding sections will
automatically use FDR InstantBackup if the proper hardware is involved. You can tell if this
was done by looking for the word INSTANT in the FDR311 message for each data set.

The example below demonstrates another FDR InstantBackup enhancement for FDRCOPY. They
show how you can "freeze" a point-in-time copy of an online disk volume to another offline volume,
and then copy data sets from that frozen offline copy.

Data sets are to be copied from an EMC Symmetrix with the Timefinder feature. The BCV at
address 01FA has been permanently assigned to online non-SMS volume "PRODO01" at address
01E4; a previous one-time ESTABLISH has been issued to establish that pairing. The step SPLIT
will split the BCV from its online volume and wait for the split to complete, creating a point-in-time
image of the volume. Step COPY will backup the BCV copy of data sets from volume PRODO1 to
newnames on a new volume. After the copy is complete, step REEST will re-synchronize the BCV
with the online volume. See Section 25 for details of FDR InstantBackup for EMC Symmetrix.

//SPLIT EXEC PCM=EMCTF

//SYSOUT DD SYSOUT=x
//SYSIN DD *
SPLIT 1,01FA WAIT
//COPY EXEC PGM=FDRCOPY ,REGION=0M, COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD DSN=FDR.USE.UNITO1FA ,UNIT=SYSALLDA,
/7 VOL=SER=PRODO1,DISP=0LD
//SYSIN DD *

COPY TYPE=DSF,BCV=(USE,RET)
SELECT DSN=LEDGER>>*,6 NEWI=LEDTST,NVOL=TEST*

Details of FDR InstantBackup for supported disk systems are found in Sections 25-29.
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For ABR customers, FDRCOPY is supported by the ABR SRS dialogs on ISPF. As described in
Section 54.50, SRS allows end users to generate a table of selected data sets and their
characteristics, and to enter commands to be executed against those data sets.

If the "copy" command is entered for a data set, you will receive a panel similar to this:

------------------------- FDRSRS - COPY Data SET -------------------------------
COMMAND ===> SCROLL ===> HALF

Edit generated JCL Submit generated JCL FG - execute in the foreground

Operands for COPY TYPE=DSF statement (section 21.04):
===> COPY TYPE=DSF

FROM DSNAME / Filter ===> 'BAB.TEST.LOAD'
Volume Serial ===> TS0001
T0 New DSNAME ===>
or NEWINDEX ===> _TEST2
New Volume Serial(s) ===> TS0k
Operands for SELECT DSN= statement (section 21.05):
===> NOTI|FY=BAB2

The name and volser of the input data set will be filled in. Since this is a COPY, you will probably
want to enter a new name for the output data set and output volumes, as shown above.

If the "move" command is entered for a data set, you will receive a panel similar to this:

------------------------- FORSRS - MOVE Datd SEC -----------------------------°-
COMMAND ===> SCROLL ===> HALF

Edit generated JCL Submit generated JCL FG - execute in the foreground

Operands for MOVE TYPE=DSF statement (section 21.04):
===> MOVE TYPE=DSF

FROM DSNAME /
Volume Se

F > 'BAB.ISPF4 . PROFILE
r >

T0 New DSNAME ===
E
1

TS0001

or NEWIND
New Volume Ser
Operands for SE
===> NOTI|FY=BAB

| (s) ===> SMS1%
ECT DSN= statement (section 21.05):

The name and volser of the input data set will be filled in. Since this is a MOVE, you will probably
want to enter new volumes for the output data set, as shown above.

If needed, you can provide additional operands for the COPY/MOVE statement or the SELECT
statement on the lines indicated.

Once you are done, you can submit a batch FDRCOPY jobstream to perform the copy/move (EDIT
or SUBMIT commands) or to attach FDRCOPY under TSO and execute the copy/move in the
foreground (FG). The foreground operation will tie up your TSO session until the operation is done.
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FDR InstantBackup is a additional cost FDR facility for non-disruptive backup. It works in concert
with TimeFinder™, an EMC Symmetrix feature which allows for the "instant" creation of exact
duplicates of existing DASD volumes.

FDR InstantBackup enhances:
¢ FDR full volume backup
¢ FDRDSF data set backup
* FDRCOPY data set copy
* FASTCPK volume reorganization
* FDRABR volume backup (full-volume and incremental backup)

It provides non-disruptive backup of offline MVS DASD volumes, both SMS and non-SMS, using
technology developed by Innovation Data Processing.

Traditional backups may disrupt normal operations. It obviously takes time to backup a data set or
volume. If data sets are being updated by some application while they are being backed up, the
backup may not be valid and the data sets may not be usable when they are restored. The usual
response to this problem is to quiesce all updates to the data during the backup, disrupting normal
operation until the backup is complete.

When used with EMC's TimeFinder feature, FDR InstantBackup allows you to instantly freeze a
copy of an online disk volume and easily backup or copy data from that frozen copy as if it was
coming from the original volume. Updates to the data need to be quiesced only for the few moments
necessary to create the frozen copy.

FDR InstantBackup enhances FDR, FDRDSF, and FDRCOPY to read from an offline copy of an
online volume which was created as a point-in-time frozen image using Timefinder. This creates a
backup or copy of the volumes or data sets that looks exactly like a normal backup or copy, except
that the data is frozen in time.

FDR InstantBackup also enhances FDRCOPY to use an internal track copy feature available on
many Symmetrix subsystems. When copying or moving data sets with FDRCOPY, if the input
volume and the output volume for a given data set are both within the same Symmetrix, FDRCOPY
will issue special commands to copy the required tracks internally, without sending the data over the
channel and back again. This will run 20-50% faster than a normal copy. If the input and output
volumes for a data set are not in the same Symmetrix or the copy feature is not available, normal
reads and writes are done to copy the data. This feature is automatic; no special options are
required to invoke it.

If you are licensed for COMPAKTOR, FDR InstantBackup also enhances FASTCPK to use that
facility of EMC Symmetrix systems to move tracks internally without sending the track contents to
the host and back again (READ and WRITE). If you specify EMCCOPY=YES on the COMPAKT
statement, FASTCPK will use the Symmetrix facility to move tracks on the volume being
COMPAKTed, resulting in a significant savings in elapsed time.

If you are licensed for FDRABR, FDR InstantBackup enhances ABR Volume Backups, both full-
volume (TYPE=FDR) and incremental (TYPE=ABR/DSF/AUTO) to use Timefinder, by creating
"instant" frozen copies of the volumes to be backed up, and then moving that captured data to tape.

CONTINUED ...
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EMC Symmetrix systems allow you to assign logical disks within the Symmetrix as "mirrors" of
online disks. These mirrors are automatically maintained as exact duplicates of their online volumes
and all writes to the online volume are "mirrored" to the mirror disks. These mirrors are used for
recovery from disk errors and hardware failures. A normal mirror disk does not have its own device
address and is hidden from the operating system. Assignment of mirrors is done by EMC during
the hardware configuration.

Normal mirrors are often called RAID-1 since they provide complete duplication of the online
volume. Symmetrix systems also support other types of RAID protection of data.

TimeFinder™ is an optional Symmetrix facility. TimeFinder and FDR InstantBackup, working
together, allow "instant" backups of volumes by "freezing" an image of a volume at a particular point
in time, then backing up that frozen image. You can also copy data sets from the frozen image to
other online disk volumes.

TimeFinder uses a new type of mirror, called a Business Continuance Volume or BCV. A given
online volume may have normal mirrors as well as BCVs, but unlike normal mirrors, a BCV

¢ has it's own device address
¢ is not permanently assigned to any online volume

e can be assigned (established) by host software as a BCV mirror of any online volume in the
Symmetrix subsystem with the same size and format (3390 or 3380). While assigned, the BCV
will always be an exact copy of its online volume

e can be detached (split) by host software from its currently assigned online volume
* after the split is a frozen point-in-time image of the online volume.

BCVs do not replace normal RAID-1 mirrors or RAID protection, since BCVs are not for data
protection. A given online volume can be assigned a BCV regardless of the data protection scheme
in use for that volume.

Your EMC representative can provide you with more information on TimeFinder and BCVs,
including more detail on the internal operation of BCVs. EMC provides a utility program, EMCTF,
for the management of BCVs. Examples of EMCTF control statements are shown in this section,
but you should review the EMCTF documentation provided by EMC to verify control statement
format and options.

Although TimeFinder can instantly create a point-in-time image of a production disk volume,
traditional backup products cannot directly use the BCV image without additional considerations.

For example, a conventional backup product will require that the split BCV be brought online. Since
MVS will not let you put two volumes with the same volume serial online, the BCV volume serial
must be changed.

EMCTF provides a facility for re-labeling a BCV during the split process so that it can be put online,
but re-labeling a volume invokes additional requirements for SMS managed volumes, VSAM
clusters and cataloged data sets. The data sets on the re-labeled volume will appear to be
uncataloged, which may cause problems during backup and restore unless they are renamed and
re-cataloged.

A backup of a re-labeled volume will appear to be a backup from the new volume serial, not the
original volume serial, so additional procedures are required to document this correspondence (e.g.,
backup of volume B is really a backup of volume A). Restore procedures must be modified to restore
the backups to the correct serial (e.g., restore volume B back to volume A and re-label it as A).

EMC also provides a utility to rename and recatalog the data sets on the BCV after the split.

Although this could be used to backup those data sets with a standard backup utility, the installation
must now use special restore procedures to restore each data set from its temporary name on the
backup to its true name on the online volume. Forlarge numbers of data sets, this could be onerous.
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FDR InstantBackup allows you to create and use a duplicate BCV volume image without changing
its volume serial or bringing it online. FDR full volume backup, FDRDSF data set backup,
FDRCOPY data set copy, and FDRABR volume backups use FDR InstantBackup technology to
read the split BCV even while it remains offline. A non-disruptive backup or copy can start as soon
as the BCV volume is split. Updates to the online volumes can continue while you create the point-
in-time backup or copy of the data.

For FDRABR, FDR InstantBackup makes volume backups a 2-step process. The first step
executes a SPLIT statement under FDRABR, to split the BCVs of the selected volumes. If the BCV
is fully synchronized with its online volume, this takes only seconds per volume. The split BCV is
actually a valid backup at that point-in-time; you can do a restore from it (using Timefinder facilities)
if recovery is required. The second step executes a normal FDRABR full-volume or incremental
backup of the same volumes, except that ABR will read the offline point-in-time image and move it
to a backup on tape. There is no need to identify the BCV device to ABR; it knows the BCV address
of any given online volume.

You invoke FDR InstantBackup for FDR, FDRDSF, and FDRCOPY with standard FDR JCL which
points to the online volume but which contains a special data set name that identifies the offline BCV
just split from the online volume. FDR InstantBackup verifies that the BCV device is offline and that
its volume serial matches the serial of the online disk. It then will read the offline BCV in exactly the
same way that it would read the online disk. FDR InstantBackup produces a backup that appears
to be a conventional backup of the online volume serial. FDR InstantBackup blends its unique off-
line, high-speed non-disruptive backup together with a traditional restore complete with FDR’s
powerful logical file capability.

There are no special considerations for restores from a backup created by FDR InstantBackup. You
can restore entire volumes or individual data sets from those backups. The target volumes for

restore will be online volumes, not BCVs. Since the backups created by FDR InstantBackup appear
to be backups of the online volume, there are no special volume serial or data set name concerns.

FDRCOPY data set copy and move can be used with FDR InstantBackup in two ways:

* when FDRCOPY detects that the input and output volume associated with a given data set are
in the same Symmetrix, it automatically invokes an internal EMC track copy facility to copy the
tracks, resulting in a faster copy. Normal read/write is used if the volumes are not both in the
same Symmetrix.

e Alternately, you can use Timefinder to freeze an image of the volumes containing the desired
data sets, and then use FDRCOPY to create copies of those data sets on other online volumes.
This is useful if the target volumes are not in the same Symmetrix as the source volumes,
allowing you to capture an instant image of the source data sets and copy them at your leisure.

Note: Although Timefinder supports the Symmetrix SRDF feature, allowing the BCV to be in
a different Symmetrix subsystem from the online volume, FDR InstantBackup only supports
BCVs which are in the same subsystem. Also, both the online volume and its BCV copy must
be accessible from the MVS system where FDR InstantBackup is run.
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BCV
DEFINITION

To define BCVs, you must have the TimeFinder support installed on your Symmetrix, and you must
have sufficient disk capacity within the subsystem to define as BCVs. You must also install the EMC
Timefinder utility, EMCTF.

To determine the number of BCVs to be defined, you must identify all of the online volumes for which
you intend to use FDR InstantBackup and categorize them by type (3380 or 3390) and size (number
of cylinders). A BCV can be assigned only to an online volume of identical type and size.

If you have sufficient capacity, you can define a BCV for every online volume involved. If not, you
can use the techniques described later in this section to establish a "pool" of BCVs which can be
assigned to online volumes as needed.

Your EMC representative will assign logical volumes within the Symmetrix as BCVs during the
hardware configuration. Initially, the BCVs will not be associated with any online volume.

The device addresses assigned to the BCVs must be defined as normal 3380 or 3390 disks in the
Symmetrix subsystem in your I/O configuration (IOCP or HCD). However, as shown later in this
section, when a BCV is detached from its online volume for use with FDR InstantBackup it will have
the same internal volume serial as the online volume . This is normally not a problem since it will
be offline to MVS, but it can cause confusion if you IPL your MVS system while BCVs are split; IPL
will detect that two volumes have the same serial and ask the operator which should be left offline
(message IEA213A). Obviously, the real online volume should remain online so the operator must
respond with the BCV address. To avoid the possibility of the operator replying incorrectly, you may
want to mark the BCVs as OFFLINE in your I/O configuration, so that MVS will not attempt to access
them at IPL time. FDR InstantBackup will be able access them even though they are offline.
However, if you use the BCVs only with FDR InstantBackup for ABR, this is not necessary since
ABR will modify the volume label to prevent the BCV from being varied online.

For example, in HCD, the MVS options for a BCV device will look similar to:

View Device Parameter / Feature Definition Row 1 of 6
Command ===> _______ Scrol |l ===> PAGE
Configuration ID . : CURPI099 Common Configuration data
Device number . . : 01EO Device type .. 3390
Generic / VM device type . . . . : 3390
Parameter/ Value Req. Description
Feature
OFFLINE Yes Device considered online or offline at IPL
DYNAMIC Yes Device supports dynamic configuration
LOCANY Yes UCB can reside in 31 bit storage
ALTCTRL No Separate physical control unit path
SHARED Yes Device shared with other systems
SHAREDUP No Shared when system physically partitioned

In IOCP/MVSCP, specify OFFLINE=YES on the IODEVICE macros for the BCV devices. The
following is an example of a Symmetrix attached via 2 ESCON channels (CHPIDs 40 and 41), with
128 online disk addresses (300-37F) and 64 BCV addresses (380-3BF):

CNTLUNIT CUNUMBR=008,PATH=(40),LINK=(CO),
UNIT=3990,UNITADD=((00,192))
CNTLUNIT CUNUMBR=009,PATH=(41) ,LINK=(C4),
UNIT=3990,UNITADD=((00,192))

IODEVICE ADDRESS=(300,128),CUNUMBR=(008,009), >k ONLINE
UNIT=3390,UNITADD=00,FEATURE=SHARED
IODEVICE ADDRESS=(380,64),CUNUMBR=(008,009), X% BCV

UNIT=3390,UNITADD=80,FEATURE=SHARED ,OFFLINE=YES

Note that some IOCP documentation may indicate that UNITADD=00 is required for ESCON; what
it really means is that the value for the first IODEVICE definition for a given control unit must be 00.
So when varying characteristics must be specified for some devices on a control unit (such as
OFFLINE=YES), you can have multiple IODEVICE statements with varying values for UNITADD.
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CONTINUED

A BCV is first assigned as a mirror by an EMCTF ESTABLISH command. ESTABLISH will
synchronize the BCV with the online volume by copying all data on the online volume to the BCV;
this will take several minutes per Gigabyte (GB) to be copied until the volumes are synchronized.
Once the copy is complete, all updates to the online volume will be mirrored on the BCV, so the
Symmetrix hardware will insure that the BCV is always an exact copy of its online volume.
While the BCV is assigned, the host cannot directly address it; it will appear to be "not ready".

Here is an example of an ESTABLISH command, where "01E4" is the online device and "01FA" is
the BCV:

ESTABLISH 1,01FA,01E4
Since all data on the online volume is mirrored on the BCV, including the volume label and the
VTOC, VTOCIX, and VVDS, the BCV also has the same volume serial as the online volume.

At the point in time where a backup or copy of the data on the online volume is desired, the BCV can
be detached from the online volume by a SPLIT command. The BCV will be an exact copy of the
online volume at the time that the SPLIT was issued. SPLIT takes very little time if the BCV is
already synchronized. You may want to quiesce updates to the online volume for the few moments
required to SPLIT.

For FDRABR, you split the BCV using the SPLIT statement of FDRABR. This allows ABR to identify
the address of the BCV for later processing. See the examples later in this section for more details.

For FDR, FDRDSF, and FDRCOPY, you split the BCV using the EMCTF SPLIT command. Here is
an example of a SPLIT command, where "01FA" is the BCV device (the Symmetrix knows to which
online volume it is currently assigned):

SPLIT 1,01FA WAIT

The WAIT operand waits for the SPLIT to complete so that you can be sure that the BCV is available
before starting the backup or copy. EMCTF includes an option (VOLID) to relabel the BCV during
the SPLIT and a command (RELABEL) to do so later, but you must not use VOLID or RELABEL
with FDR InstantBackup.

Once split, the BCV can be accessed by it's assigned device address and can be backed up or
copied with FDR InstantBackup. FDR InstantBackup can backup or copy data from the BCV even
though it is offline and has a serial that duplicates the online volume.

When the backup or copy is complete, you can re-synchronize the BCV with the online volume with
a RE-ESTABLISH operation. During the time when the BCV was split, the Symmetrix keeps track
of all data updated on the online volume and the BCV. RE-ESTABLISH copies only updated data
from the online volume to the BCV, so it is much faster than a full ESTABLISH. Once the BCV is
again synchronized with the online volume, it is ready to be used for another FDR InstantBackup
operation.

For FDRABR, the ABR step which moves the backup data to tape has an option BCV=(USE,RET)
which will automatically re-establish the BCV when the backup is complete.

For FDR, FDRDSF and FDRCOPY, you re-establish the BCV using the EMCTF RE-ESTABLISH
command. Here is an example of a RE-ESTABLISH command, where "01FA" is the BCV device (the
Symmetrix remembers the online volume from which it was last split):

RE-ESTABLISH 1,01FA
Note that the copying of data during the ESTABLISH and RE-ESTABLISH is done internally by the
Symmetrix subsystem and is a low priority task (real I/Os get priority). However, the amount of time

required is not really important unless you need to SPLIT the BCV and do a backup before the
volumes are completely synchronized.

You never need to bring a BCV online or re-label it or re-initialize it with ICKDSF, as long as
it is used only for FDR InstantBackup.

CONTINUED ...
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25.04 CONTINUED

SETTING UP A BCV  There are 2 ways to setup BCV use:

ENVIRONMENT 1) you can permanently assign BCVs to every online volume for which you plan to use

BCV backup or copy. This will require more Symmetrix capacity and more device
addresses, but is much simpler to administer. The BCV is actively mirroring it's online
volume all the time, except during the backup or copy, so the ESTABLISH is done only
once. A SPLIT is done before the backup or copy. Afterwards, the RE-ESTABLISH
will quickly re-synchronize the volumes since only changed data is copied.

2) you can create a pool of BCVs and assign them to online volumes as necessary. This
requires less Symmetrix capacity and fewer device addresses, but is more complex to
administer. You will have to ESTABLISH the BCV every time it is to be used. It will take
additional time to copy all of the data from the online volume, especially if multiple vol-
umes are being ESTABLISHed. You will require operational procedures to insure that
two FDR InstantBackup jobs don't try to use the same BCV volume for two different
online volumes at the same time. A SPLIT is done before the backup or copy, but there
is no need to RE-ESTABLISH the BCV afterwards.

You can use a combination of the two, some online volumes with permanent BCVs
(perhaps for volumes with frequent or time-critical backups) and some with BCVs assigned
from a pool (perhaps for less frequent or non-time-critical backups).

In either case, the BCV volumes must match the size (number of cylinders) and format
(3380 or 3390) of the online volumes to which they will be assigned.

CONTINUED ...
- 25-6 -



25.05

NON-SMS
VOLUMES

FDR INSTANTBACKUP FOR FDR/FDRDSF /FDRCOPY 25.05
FDR INSTANTBACKUP FOR FDR/FDRDSF /FDRCOPY

FDR InstantBackup uses standard FDR, FDRDSF and FDRCOPY JCL with one modification (see
"FDR INSTANT BACKUP FOR ABR" in Section 25.06 for FDRABR requirements). The FDR control
statements used are standard except for a few considerations. For complete details on other JCL
and control statement requirements of FDR, FDRDSF, and FDRCOPY, please see Sections 10, 20,
and 21 of the FDR manual, respectively.

FDR InstantBackup uses a special convention for the JCL statements that identify the disk to be
backed up or copied, i.e. DISKx DDs. As shown in the examples below, the DD points to the online
volume but includes a special data set name which tells FDR the device address of the BCV which
is to be read in place of that online volume. FDR will verify that the volume serial of the online
volume is the same as that of the offline BCV.

These special DISKx DDs can be used with:
* FDR full volume backup
* FDRDSF data set backup

* FDRCOPY input disks for COPY operations only. Although FDRCOPY can copy data sets
without the use of DISKx DD statements, DISKx DDs are required to cause FDRCOPY to read
the offline BCV. You can still select data sets normally, including selecting them from the
catalog, but FDR InstantBackup will be used for any input volume identified on a DISKx DD
statement.

They can also be used for FDR full-volume copies (COPY TYPE=FDR) but in most cases it would
be more useful to copy the online volume directly.

FDRCOPY MOVE operations from a point-in-time copy are not supported by FDR
InstantBackup, since it deletes the input data set. You should always move the live, online
version of a data set.

For non-SMS volumes, a DISKx DD statement identifying the disk to be backed up would look like
this:

//D1SKx DD DSN=FDR.USE.UNITuuuu,UNIT=3390,
/7 VOL=SER=vvvvvv, DISP=0LD

The UNIT and VOLSER (vvvvvv) must identify the online disk volume. Note that the
FDR.USE.UNITuuuu data set does not really exist anywhere in your system, but the presence of
the special data set name on the DD statement is very important. It is this name that directs FDR to
access the offline BCV device located at UCB address uuuu instead of the original online volume.
“uuuu” must be a 4-digit MVS device address. A leading zero must be added if it is a 3-digit address,
e.g., DSN=FDR.USE.UNITO1F3. This special data set name is never opened so it will cause no
problems with security.

CONTINUED ...
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25.05 CONTINUED

SMS-MANAGED
VOLUMES

FDR CONTROL
STATEMENTS

For SMS-managed volumes a DISKx DD statement identifying the disk to be backed up
would look like this:

//DISKx DD DSN=FDR.USE.UNITuuuu,DISP=0LD

Because MVS will ignore a volume serial in the JCL if it points to a SMS-managed volume,
the special FDR.USE.UNITuuuu name must be cataloged. This data set does not really
have to exist on the original volume, but it must be cataloged to that volume! Just as
for a non-SMS volume, its presence on the DD statement is very important. It is this name
that directs FDR to access the BCV on the offline device located at device address uuuu
instead of the original online volume. “uuuu” must be a 4-digit MVS device address; add a
leading zero if necessary.

Here is one technique for creating the catalog entry required for FDR InstantBackup. This
step will catalog the special FDR.USE.UNITuuuu name to an SMS managed volume. It
could be run immediately before a backup.

//DEFINE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=x
DELETE FDR.USE.UNITuuuu NOSCRATCH
DEFINE NONVSAM(NAME (FDR.USE.UNITuuuu)
DEVICETYPE(33xx) VOLUME(vvvvvv))

The DEVICETYPE and VOLUME parameters identify the SMS-managed online volume.
The special FDR.USE.UNITuuuu name will direct FDR to access the offline BCV device
located at device address uuuu instead of the original online SMS managed online volume.

The control statements used with FDR InstantBackup are the normal statements
documented for FDR (Section 10), FDRDSF (Section 20), and FDRCOPY (Section 21) with
these modifications:

* Since FDR InstantBackup is not reading the live data, it is never appropriate to use the
ENQ= or DSNENQ-= operands to enqueue on the VTOC of the BCV or the data sets
on the BCV. To do so would unnecessarily prevent access to the live data on the
online volume.

* For FDRCOPY, specify DSNENQ=NONE. Also, the input volumes must be specified
by DISKx DD statements (to identify the BCV addresses) so you should not select data
sets with CATDSN= or VOL-=.

* Do not use the FDRCOPY MOVE statement when the input is a BCV. If you do so, the
live data sets on the online volume will be deleted at the end of the move.

* |f you wish to do a RE-ESTABLISH of the BCV with its online source volume as soon
as each backup is done, add the parameter BCV=(USE,RET) to the DUMP statement.
If you do so, a separate RE-ESTABLISH step is not required. However, all of the
volumes processed in the step must be BCVs.

CONTINUED ...
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25.05 CONTINUED

FDR If you have a permanently assigned BCV volume for every online volume, use these steps:

INSTANTBACKUP 1) Execute an EMCTF ESTABLISH one time for each online-BCV pair. There is no need to wait
OPERATION for the synchronization to complete.

2) When ready to backup or copy data, quiesce system and/or application update activity on the
online volumes, if required, and execute an EMCTF SPLIT with the WAIT operand for each as-
sociated BCV. Once the SPLIT ends, you can re-enable updates on the online volumes.

3) Execute FDR, FDRDSF, or FDRCOPY with the special DISKx DD statements described above
to access the BCV.

4) When you no longer need the "frozen" data, execute an EMCTF RE-ESTABLISH for each BCV
to resynchronize it with its online volume. Unless there has been a lot of update activity on the
online volume, this will complete quickly.

If you are using a BCV pool (described earlier), use these steps:

1) Execute an EMCTF ESTABLISH for each online volume to be backed up, attaching it to one BCV
from the pool. Be sure to do the ESTABLISH far enough in advance of the required backup time
to allow the synchronization to complete. If you need to know when synchronization is complete
(e.g., to know when you are ready to do the backups), use the WAIT operand.

2) When ready to backup or copy data, quiesce update activity on the online volumes, if required,
and execute an EMCTF SPLIT with the WAIT operand for each associated BCV. Once the
SPLIT ends, you can re-enable updates on the online volumes.

3) Execute FDR, FDRDSF, or FDRCOPY with the special DISKx DD statements
described above to access the BCV.

4) There is no need to RE-ESTABLISH the BCV unless you plan to do another BCV backup of the
same online volume. Once the backup is complete the BCV is available for use with a different
online volume. However, you will need operational procedures to insure that different FDR In-
stantBackup jobs do not attempt to use the same BCV at the same time.

MULTIPLE FDR InstantBackup requires that both the original volume and its offline BCV copy be accessible
SYSTEMS from the MVS system where the backup is run. If you execute the SPLIT on one system, but execute
the backup on a second MVS system which does NOT have access to the online volume, FDR
InstantBackup will fail. There is a circumvention for FDR and FDRDSF, but you must contact
Innovation for assistance in implementing it.

CONTINUED ...
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25.06 FDR INSTANTBACKUP FOR ABR

OPERATION OF
FDR
INSTANTBACKUP
FORABR

EXECUTINGFDR
INSTANTBACKUP
FORABR

When a normal ABR full-volume or incremental backup completes successfully, it is recorded by
doing 2 things:

* ABR catalogs the backup data set it just created in the ABR catalog

* ABR updates the VTOC on the volume to record in the ABR Model DSCB the generation and
cycle of the backup just created, and updates the current backup information for every selected
data set

So, as soon as the backup data set is complete and available, all ABR records point to it and
restores can be immediately requested.

With FDR InstantBackup for ABR, all of the same information must be recorded on the online
volume, to document the backup. However, these changes can't wait until the backup of the offline
point-in-time image to tape is complete, since changes may have occurred to the online volume in
the meantime (such as updating a data set again, deleting or allocating data sets).

To solve this, when ABR is invoked to capture the point-in-time image, it will update the online
volume immediately. The ABR generation and cycle of the next backup is determined and all of the
steps shown above are taken, except that the backup is cataloged to the online online volume itself
(something that would never occur in a normal ABR backup) so this tells ABR that the backup is a
point-in-time image. This functions as a true backup, since you can do restores from it.

Later, ABR will process the point-in-time image and create a normal ABR backup from the offline
image, exactly like it would do the backup of the online volume if InstantBackup were not involved.
It will recatalog the backup data set to the tape just created. At this point, the backup looks exactly
like a normal ABR backup of the online volume.

Even before the backup is moved to tape, ABR can restore the entire volume from the point-in-time
image.

To use FDR InstantBackup for ABR, you must divide your existing ABR volume backup jobs into
two steps which may be executed in one job or in two separate jobs:

1 the first step will capture all the point-in-time images of the selected online volumes using the
ABR statement SPLIT. This will normally take only a few seconds per volume selected. We rec-
ommend that updates to the online volumes be suspended as far as possible during this step.
As soon as it finishes, updates to the online volumes can begin again, since the point-in-time cap-
tured image of the volume exists. To insure that the snapped volume is not accidentally brought
online, FDRSNAP will modify the volume label in a way that FDR can access it but any attempt
to bring it online (VARY command or IPL) will fail

2) the second step will create the actual backup tapes, reading the captured point-in-time images.
It will be identical to the original ABR step, except that ABR operand BCV= must be added to in-
voke this support. This ABR step can also include backups of volumes which do not have cap-
tured images; these volumes will be backed up normally (with a warning message). It also
optionally releases the captured images when it is done with them by re-establishing the BCV to
its online volume)

When you split the ABR step into two, each step should contain the same JCL and ABR control

statements as the original, with a few changes. It is vital that all ABR operands be identical in both

steps, especially the TYPE= operand, except as noted below (actually, the second step will fail if the

TYPE= operand is different). The examples later in this section illustrate the changes required.
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25.06 CONTINUED

EXECUTING FDR
INSTANTBACKUP
FORABR
(continued)

MULTIPLE
SYSTEMS

In the first step:

e replace the operation name DUMP on the first ABR control statement with SPLIT

e change all TAPEx and TAPExx DD statements to DUMMY. However, if the original TAPEX/
xx DD statements contained RETPD= or EXPDT= operands, include the same operands
on the DUMMY DD statements so that ABR can record the actual expiration of the
backups. Similarly, if you coded the ABR operand RETPD= on the DUMP statement,
include it on the SPLIT statement as well.

¢ Innovation recommends the use of DSNENQ=USE and ENQ=RESERVE so that ABR can
properly protect the volume and data sets during the few moments necessary to create the
point-in-time image. However, unlike normal ABR operations, where ABR will still backup a
data set or volume even if DSNENQ= finds active data sets, SPLIT will not create the point-in-
time if it finds data sets in use, which will also cause the second step to fail trying to backup that
image. You can override this by specifying the ENQERR=NO operand on the DUMP
statement, or by adding statements such as:

SELECT DSN=dsname,DSNENQ=NONE

for data sets which you expect to be active at the time of the SNAP/SPLIT; this is supported
even for SPLIT TYPE=FDR

¢ If the backup includes other volumes in other disk subsystems, or volumes for which you simply
don't want to do a point-in-time backup, they should be omitted from this step, even though they
can be included in the second step

In the second step:
* add to the DUMP statement the operands

BCV=USE (read point-in-time image) or
BCV=(USE,RET) (read point-in-time image/resync BCV when done):

* DSNENQ= and ENQ= will be ignored by ABR when dumping point-in-time volume images, since
these would prevent access to the online data sets and prevent changes to the online volume's
VTOC, not the offline point-in-time image. However, they will be honored if you backup other
non-point-in-time volumes in the same step

Since the target volumes can hold only one point-in-time image at a time, you must be sure that
another ESTABLISH or RE-ESTABLISH is not done on the split BCV before the second step moves
the backup to tape. If you don't, the backup of the previous point-in-time image will be lost.

If you have SPLIT a number of volumes, and then executed a DUMP with BCV=, but that DUMP
step failed for some reason before processing all of the volumes, you can just resubmit the job. ABR
will bypass the backup of any volume for which SPLIT was done and the backup has already been
moved to tape. However, if you have included in the DUMP step other volumes which are to be
backed up normally (e.g., volumes not capable of Timefinder), they will be backed up again by the
restarted backup step.

Although the SPLIT step and the DUMP step can execute on different MVS systems, FDR
InstantBackup for ABR requires that both systems must be able to access both the source
and target volumes and a common ABR catalog. During the SPLIT, ABR updates the online
volume, the offline BCV copy and the ABR catalog. During the DUMP, ABR must read the online
volume, and update the offline BCV copy and the ABR catalog.

It is not possible to SPLIT a BCV from one system, and then do the ABR backup on another system
(either another LPAR or a remote system) unless that system can address both disk volumes and
update the same ABR catalog. However, if you only need full-volume backups (no incremental
backups), it is possible to do this outside of ABR with PGM=FDR backups; contact Innovation for
guidance.

FDR InstantBackup for ABR does not currently support remote copies of volume using SRDF; the
BCV must be in the same Symmetrix subsystem as its online volume.

CONTINUED ...
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These are examples of FDR InstantBackup usage with TimeFinder. The examples include steps
which execute EMCTF, the EMC-provided TimeFinder utility, but you should consult current EMCTF
documentation from EMC to verify the JCL and control statement requirements for that product.

A STEPLIB DD may be required in FDR InstantBackup steps if you have installed the product in a
library other than your standard FDR program library.

The BCV at address 01FA has been permanently assigned to online non-SMS volume "PRODO1"
at address 01E4; a previous one-time ESTABLISH has been issued to establish that pairing. The
step SPLIT will split the BCV from its online volume and wait for the split to complete. Step BACKUP
will backup the BCV copy of volume PRODO01; when the dump finishes, FDR will re-synchronize the
BCV with the online volume.

//SPLIT EXEC POM=EMCTF
//SYSOUT DD SYSOUT=x
//SYSIN DD ES
SPLIT 1,01FA WAIT
//BACKUP EXEC PCM=FDR,REGION=0M,COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD DSN=FDR.USE.UNITO1FA,UNIT=SYSALLDA,

/7 VOL=SER=PRODO1,DISP=0LD

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSIN DD *

DUMP TYPE=FDR,BCV=(USE,RET)

The output from the backup step will look something like this (the FDR219 message will confirm that
the offline BCV was actually backed up):

FDR303 CARD IMAGE -- DUMP TYPE=FDR

FDR219 FDR VOL=PRODO1 IS BEING DUMPED FROM OFFLINE UNIT=01FA

FDROO7 STARTING TIME OF ACTUAL DUMP -- 14.20.27 -- UNIT=3390-3 ,IN=DISK1 ,OUTPUT=TAPE"1
FDROO7 ENDING TIME OF ACTUAL DUMP -- 14.20.38 -- UNIT=3390-3 ,IN=DISK1 ,OUTPUT=TAPE1
FDR122 BYTES DSK TRK T BLKS RESTART STIMERS ERRS ACT DSK LOW HGH DEXCP NUMDS

FDR122N 0022053561 000618 000491 0000000 0000000 000 000618 000 000 00100 00010
FDR0O02 FDR DUMP SUCCESSFULLY COMPLETED FROM VOL=PRODO1
FDR999 FDR SUCCESSFULLY COMPLETED

The backup created by this example is a normal FDR full-volume backup. There are no special
considerations for restoring the entire disk volume or individual data sets from it. For example:

//RESTORE EXEC PCM=FDR,REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.VPRODO1(0),DISP=0LD
//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PRODO01,DISP=0LD
//SYSIN DD ES

RESTORE TYPE=FDR
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25.07 CONTINUED

FDRDSF DATA SET
BACKUP

The BCVs at addresses 01F2 and 01F3 are part of a pool of BCVs. They are temporarily
assigned to online volumes CICS01 and CICS02 at addresses 01D3 and 01D7. Step
ESTAB may be executed separately before the backup is required, giving the Symmetrix
time to synchronize the BCV with the online volume; the step will terminate when the
synchronization is complete. At that point updates to the online volumes can be quiesced
and the rest of the steps executed. The step SPLIT will split the BCVs from their online
volumes and wait for the split to complete; when it is complete, updates to the online
volumes can resume. Step BACKUP will backup the BCV copies of selected data sets on
volumes CICS01 and CICS02, processing the two backups in parallel.

//ESTAB EXEC PGM=EMCTF
//SYSOUT DD SYSOUT=%
//SYSIN DD X

ESTABLISH 1,01F2,01D3 ,WAIT

ESTABLISH 1,01F3,01D7 ,WAIT
//SPLIT EXEC PGM=EMCTF
//SYSOUT DD SYSOUT=%
//SYSIN DD x

SPLIT 1,01F2-01F3 ,WAIT
//BACKUP EXEC PGM=FDRDSF,REGION=2M,COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=%
//SYSUDUMP DD SYSOUT=%
//D1SK1 DD DSN=FDR.USE.UNITO1F2,UNIT=SYSALLDA,
// VOL=SER=CICS01,DISP=0LD
//TAPE1 DD DSN=BACKUP.VCICSO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSPRIN1 DD SYSOUT=%
//D1SK2 DD DSN=FDR.USE.UNITO1F3 ,UNIT=SYSALLDA,
/7 VOL=SER=CICS02,DISP=0LD
//TAPE?2 DD DSN=BACKUP.VCICSO02(+1) ,UNIT=TAPE ,DISP=(,CATLG)
//SYSPRIN2 DD SYSOUT=%
//SYSIN DD X

DUMP  TYPE=DSF,ATTACH

SELECT DSN=CICS*xx*

The backups created by this example are normal FDRDSF data set backups. There are
no special considerations for restoring data sets from them. For example:

//RESTORE EXEC PGM=FDRDSF,REGION=2M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.VCICS01(0),DISP=0LD
//SYSIN DD *
RESTORE TYPE=DSF,RECAT,VRECAT

SELECT DSN=CICS3.LOADLIB
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25.07 CONTINUED

FDRCOPY FROM A
POINT-IN-TIME IMAGE

An SMS storage group consists of 2 volumes, SMS001 and SMS002, which have
permanently assigned BCVs at addresses 01F4 and 01FA. You want to make a copy of
data sets on those volumes but you can only quiesce updates for a few moments. Step
DEFINE will define the catalog entries which will allow FDR InstantBackup to access the
BCVs (you can omit the DEFINE step if you have permanently cataloged the
FDR.USE.UNITuuuu data sets). The step SPLIT will split the BCVs from their online
volumes and wait for the split to complete. Step COPY will copy the selected data sets from
the BCVs, renaming the data sets during the copy; the data sets will be copied to online
volumes chosen by SMS as described in Section 21. These copies might be used for
parallel batch processing. After the copy is complete, FDRCOPY will re-synchronize the
BCVs with the online volumes.

//DEFINE EXEC PGM=I1DCAMS
//SYSPRINT DD SYSOUT=x
DELETE FDR.USE.UNITO1F4 NOSCRATCH
DELETE FDR.USE.UNITO1FA NOSCRATCH
SET MAXCC=0
DEFINE NONVSAM(NAME (FDR.USE.UNITO1F4)
DEVICETYPE(3390) VOLUME (SMS001))
DEFINE NONVSAM(NAME (FDR.USE.UNITO1FA)
DEVICETYPE(3390) VOLUME (SMS002))
//SPLIT EXEC PCM=EMCTF
//SYSOUT DD SYSOUT=x
//SYSIN DD ES
SPLIT 1,01F4 ,WAIT
SPLIT 1,01FA , WAIT
//COPY EXEC PGM=FDRCOPY,6REGION=O0M,COND=(0,NE,SPLIT)
//SYSPRINT DD SYSOUT=k
//SYSUDUMP DD SYSOUT=x
//7D1SK1 DD DSN=FDR.USE.UNITO1F4,DISP=0LD
//D1SK2 DD DSN=FDR.USE.UNITO1FA,DISP=0LD
COPY TYPE=DSF, (BCV=USE,RET)
SELECT DSN=PROD.PAYROLL .*%k,6 NEWI=..+COPY,6STORCLAS=BATCH

-25-14 -



EXAMPLES FOR FDR/FDRDSF /FDRCOPY /FDRCPK 25.07

25.07 CONTINUED

FDRCOPY BETWEEN
SYMMETRIX VOLUMES

FASTCPK

FDRCOPY can copy or move data sets to new volumes, and can rename and/or recatalog
the output data sets. When FDR InstantBackup is installed, FDRCOPY is enhanced to
automatically recognize that the input and output volumes for a given data set are in the
same Symmetrix and automatically invokes an internal Symmetrix copy facility to do a fast
copy. When the volumes for a given data set are not in the same Symmetrix, normal read/
write is used. This function is automatic, requiring no special operands, so the samples
below are normal FDRCOPY jobs. If the copy facility was used for a given data set, its
FDR311 message will contain the text "INSTANT".

This example copies data sets to new names, inserting a second-level index of Y2K.
//COPYFILE EXEC PGM=FDRCOPY,6REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x%

//SYSIN DD x
COPY TYPE=DSF,MAXCARDS=1000
SELECT CATDSN=ABC .*xx, NEWI=.+Y2K,

NVOL=(Y2K001,Y2K002)
This example moves data sets to new volumes, recataloging them to their new location.
//MOVEFILE EXEC PGM=FDRCOPY,6REGION=2M

//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD S
MOVE TYPE=DSF
SELECT CATDSN=MY .DATASET , NVOL=3390T1
SELECT CATDSN=x.DSNDBC .*k.*x.10001.A%, NVOL=3390T1

Normally FASTCPK must read every data track being moved, and write it to its new
location. When EMCCOPY=YES is specified and the volume being COMPAKTed is in a
EMC Symmetrix with the proper microcode, an EMC facility is used to copy data tracks
from one location to another internally. The data is not sent to or from the host. This usually
results in a reduction in elapsed time. If the volume is not in a Symmetrix, or the Symmetrix
does not have the proper microcode level, normal read/write is done. This example will
release space from all sequential, partitioned and VSAM data sets that have a secondary
allocation quantity specified.

//FASTCPK EXEC PGM=FDRCPK,REGION=0M

//SYSPRINT DD SYSOUT=x
//SYSMAP DD SYSOUT=x
//SYSSUMM DD SYSOUT=%
//SYSUDUMP DD SYSOUT=x
//SYSIN DD S

COMPAKT TYPE=FASTCPK,VOL=EMCOO1,EMCCOPY=YES,
CPKFREEX=20,L0G=YES,NOSECOND=NORLSE,
PSRLSE=ALL,PORLSE=ALL,VSRLSE=ALL

Note: if you simulate FASTCPK on a Symmetrix volume, the estimated elapsed time
displayed by the simulation is calculated based on standard disk I/O times, not the
reduced times provided by EMCCOPY=YES. Your actual elapsed time with
EMCCOPY=YES will be significantly better than the simulation estimate.
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BCVs have been permanently assigned to the online payroll volumes PAYxxx; a previous one-time
ESTABLISH has been issued to establish those pairings.

Step FULL1 will split each BCV from its online volume to create point-in-time images and mark the
backups as complete. It will create a new ABR backup generation and update the online volume
with information about each new backup. As soon as this step completes, the point-in-time backup
is complete and updates to the online volume can resume. Note that although the TAPE DD
statements are DUMMY, they must specify the same EXPDT= or RETPD= values specified in the
FULL2 step which follows.

//FULLA EXEC PCM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x%
//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DUMMY , LABEL=EXPDT=99000
//TAPE11 DD DUMMY , LABEL=RETPD=60
//TAPE2 DD DUMMY , LABEL=EXPDT=99000
//TAPE22 DD DUMMY , LABEL=RETPD=60
//SYSIN DD ES

SPLIT TYPE=FDR,DSNENQ=USE,DATA=USED, ENQERR=NO
MOUNT  VOLG=PAYx*

The SYSPRINT output of step FULL1 will look something like:

FDR304 FDR SPLIT REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY0O01,UNIT=3390-3

FDR305 TO OFFLINE UNIT=07C8 ,DSNAME=FDRABR.VPAY001.C1000300 ,FILE=0000,VOL=SER=PAY001
FDR306 SPLIT SUCCESSFULLY COMPLETED

FDR304 FDR SPLIT REQUEST FOR DDNAME=DISKONL2,6VOL=SER=PAY002,UNIT=3390-3

FDR305 TO OFFLINE UNIT=07C9 ,DSNAME=FDRABR.VPAY002.C1000300 ,FILE=0000,VOL=SER=PAY002
FDR306 SPLIT SUCCESSFULLY COMPLETED

FDR304 FDR SPLIT REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY003,UNIT=3390-3

FDR305 TO OFFLINE UNIT=07CA ,DSNAME=FDRABR.VPAY003.C1000300 ,FILE=0000,VOL=SER=PAY003
FDR306 SPLIT SUCCESSFULLY COMPLETED

The FDR304 message identifies this as a SPLIT, and the FDR305 message identifies the BCV tar-
get unit address (ABR queries the Symmetrix to get the address of the BCV currently associated
with each online volume). It also shows the ABR backup data set name created, and that it was
cataloged to the input volume.

The SYSPRINXx output will also contain a message to indicate that a SPLIT was done:

FDR218 FDRBCV UNIT=07C0 IS SPLIT FROM BCV UNIT=07C8
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CONTINUED

Step FULL2 will do the actual backups. BCV=(USE,RET) tells ABR to determine if a split point-in-
time image exists for each volume processed; if so, that image is backed up instead of the online
volume. Volumes which have not been captured will be processed normally. ENQ=ON (the default)
and DSNENQ=USE will be ignored when backing up from a point-in-time image. Note that ABR
queries the Symmetrix hardware to get the addresses of the BCVs; there is no need to specify them
here.

//FULL2 EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DSN=FDRABR.LASTAPE .ABR1,UNIT=CART,DISP=(MOD,KEEP),
// LABEL=EXPDT=99000

//TAPE11 DD DSN=ABR1,UNIT=CART ,DISP=(NEW,KEEP), LABEL=RETPD=60
//TAPE2 DD DSN=FDRABR.LASTAPE.ABR2,UNIT=CART,DISP=(MOD,KEEP),
/7 LABEL=EXPDT=99000

//TAPE22 DD DSN=ABR2,UNI|T=CART ,DISP=(NEW,KEEP),LABEL=RETPD=60
//SYSIN DD X

DUMP TYPE=FDR,DSNENQ=USE, DATA=USED, ENQERR=NO,BCV=(USE,RET)
MOUNT VOL=PAYx

The SYSPRINT output for step FULL2 will be similar to:

FDR219 FDR VOL=PAY0O1 IS BEING DUMPED FROM OFFLINE UNIT=07C8

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY001,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE1 ,DSNAME=FDRABR.VPAY001.C1000300 ,FILE=0005,V0L=SER=B10023
FDR305 TO TAPE DDNAME=TAPE11,DSNAME=FDRABR.VPAY001.C2000300 ,FILE=0001,VOL=SER=B15277
FDR218 FDRINST UNIT=07C2 WAS RE-CONNECTED TO BCVUNIT=07C8

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 FDR VOL=PAY002 IS BEING DUMPED FROM OFFLINE UNIT=07C9

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL2,VOL=SER=PAY002,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE2 ,DSNAME=FDRABR.VPAY002.C1000300 ,FILE=0012,VOL=SER=B10452
FDR305 TO TAPE DDNAME=TAPE22,DSNAME=FDRABR.VPAY002.C2000300 ,FILE=0001,VOL=SER=B15600
FDR218 FDRINST UNIT=07C2 WAS RE-CONNECTED TO BCVUNIT=07C9

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 FDR VOL=PAY0O03 IS BEING DUMPED FROM OFFLINE UNIT=07CA

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY003,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE1 ,DSNAME=FDRABR.VPAY003.C1000300 ,FILE=0006,VOL=SER=B10023
FDR305 TO TAPE DDNAME=TAPE11,DSNAME=FDRABR.VPAY003.C2000300 ,FILE=0002,V0OL=SER=B15277
FDR218 FDRINST UNIT=07C2 WAS RE-CONNECTED TO BCVUNIT=07CA

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR224 FDR VOL=PAY004 IS BEING DUMPED FROM ONLINE UNIT BECAUSE SNAP/SPLIT WAS NOT ATTEMPTED
FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL2,6VOL=SER=PAY004 6 UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE2 ,DSNAME=FDRABR.VPAY004.C1000300 ,FILE=0013,VOL=SER=B10452
FDR305 TO TAPE DDNAME=TAPE22,DSNAME=FDRABR.VPAY004.C2000300 ,FILE=0002,V0OL=SER=B15600
FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 messages indicate that a previously created point-in-time image was found for the volume
being dumped. FDR305 messages show the actual location of the backup data sets. FDR218
messages indicate that the RET option caused ABR to RE-ESTABLISH the BCV as an active mirror
of its online volume, ready to do the next backup.

CONTINUED ...
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25.08 CONTINUED

ABR INCREMENTAL
BACKUP

In this example, volume PAY004 has no BCV (a BCV was never ESTABLISHed for this
volume). The FDR224 message indicates that there is no point-in-time image of the
volume so that a normal ABR backup was done. If you intended to do point-in-time
backups all of the volumes in this backup, you must do a EMCTF ESTABLISH for PAY004
and insure that the FULL1 step includes it; otherwise the backup from PAY004 will not be
taken at the same point-in-time as the other volumes. If you have no need to do point-in-
time backup on PAY004, you can ignore the message. So, you can include in this ABR step
volumes which have no point-in-time requirements; they will be backed up normally.

Note that if you attempted to SPLIT a volume but the SPLIT failed for some reason
(perhaps because the volume is not in a Symmetrix), ABR will set a flag in the ABR Model
DSCB on the online volume. The DUMP step will fail the backup of that volume with
message FDR211 and a non-zero return code, assuming that you intended it to be a point-
in-time backup.

The BCVs at addresses 01F2 and 01F3 are part of a pool of BCVs. They are temporarily
assigned to online volumes CICS01 and CICS02 at addresses 01D3 and 01D7. Step
ESTAB may be executed separately before the backup is required, giving the Symmetrix
time to synchronize the BCV with the online volume; the step will terminate when the
synchronization is complete. At that point updates to the online volumes can be quiesced
and the rest of the steps executed.

//ESTAB EXEC PCM=EMCTF
//SYSOUT DD SYSOUT=x
//SYSIN DD *
ESTABLISH 1,01F2,01D3 ,WAIT
ESTABLISH 1,01F3,01D7 ,WAIT

Step INCR1 will split the BCV from its online volume to create a point-in-time image and
mark the backup as complete. It will create a new ABR backup cycle and update the online
volume with information about the new backup. As soon as this step completes, the point-
in-time backup is complete and updates to the online volume can resume. Note that the
RETPD= parameter must be specified the same as in the INCR1 step which follows.

// INCR1 EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSPRIN2 DD SYSOUT=x
//TAPE1 DD DUMMY
//SYSIN DD *
SPLIT TYPE=ABR,DSNENQ=USE,RETPD=14,ENQERR=NO
MOUNT VOL=CICSO01
MOUNT VOL=CICS02
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CONTINUED

Step INCR2 will do the actual backups. BCV=(USE,RET) tells ABR to determine if a split point-in-
time image exists for each volume processed; if so, that image is backed up instead of the online
volume. Volumes which have not been captured will be processed normally. ENQ=ON (the default)
and DSNENQ=USE will be ignored when backing up from a point-in-time image. Note that ABR
queries the Symmetrix hardware to get the addresses of the BCVs; there is no need to specify them
here.

//1NCR2 EXEC PGM=FDRABR,REGION=0M

//SYSPRINT DD SYSOUT=x

//SYSPRIN1T DD SYSOUT=x

//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DSN=ABR1,UNIT=CART,DISP=(NEW, KEEP)

//SYSIN DD *
DUMP TYPE=ABR,DSNENQ=USE,DATA=USED,RETPD=14,ENQERR=NO,BCV=(USE ,RET)
MOUNT VOL=CICS01
MOUNT VOL=CICSO02

For examples of messages and other notes, see the preceding example,
"ABR FULL VOLUME BACKUP"

CONTINUED ...
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25.08 CONTINUED

ABR RESTORE

If it is necessary to do a full-volume restore of one of the volumes involved in the point-in-
time backup before the backup is moved to tape, ABR will do it automatically. No special
parameters or JCL is required. ABR will restore from the point-in-time image or from tape
automatically.

For example, this will restore the four volumes in the previous full-volume backup example:

//REST EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSIN DD *

RESTORE TYPE=FDR,DYNTAPE,CONFMESS=NO,ONLINE,CPYVOLID=YES
SELECT VOL=PAYO0O01
SELECT VOL=PAY002
SELECT VOL=PAYO003
SELECT VOL=PAY004

Volumes PAY001-003 will be restored from the point-in-time images on the BCVs unless
they have been moved to tape. Volume PAY004, since it has no point-in-time image, will
always be restored from tape.

However, there are some considerations:

* the point-in-time volume image is always a full-volume image, even if a incremental
backup was done. If ABR discovers that the first ABR backup cycle to be restored is
a point-in-time image, it simply uses the appropriate hardware features to quickly copy
the entire volume back to the target online volume and does not need to read any
further backups from tape. Since full-volume restores typically start with the most
recent backup of the volume, this provides the fastest recovery.

* but if the most recent ABR backup cycle is on tape, but another lower-numbered cycle
is a point-in-time image, ABR will bypass restoring from that image (with a message);
any data sets whose most recent backup was on that image may be corrupted or back-
level. This could occur if you did a SPLIT to create a cycle but never did a DUMP to
move it to tape, and followed that with a regular ABR backup direct to tape. This is not
normal and should not occur if your FDR InstantBackup procedures are setup
correctly.

* If you are restoring to a volume other than the original volume (NVOL= on the SELECT
statement) and the target volume is not in the same disk subsystem as the point-in-
time image, ABR will do a normal disk-to-disk copy to copy all tracks in the image to
that volume.

* If ABR attempts to restore from a point-in-time image (ABR backup data set cataloged
to the original volume), but that image no longer exists, ABR will bypass that backup.
If it was an incremental backup, it will restore the rest of the cycles in that generation.
If it was a full-volume backup (cycle 00), the restore will fail (you can uncatalog the
backup or specify GEN= and CYCLE-= to restore from an earlier generation). This can
occur if multiple SPLIT operations were done without an intervening DUMP to move
the backup to tape. It can also occur at a disaster site if the restored ABR catalog is
not consistent with the tapes that were brought off-site (some backup entries still
indicate the point-in-time backup).
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FDR INSTANTBACKUP FOR SNAPSHOT

FDR InstantBackup is a additional cost FDR facility for non-disruptive backup. It works in concert
with Snapshot, a feature of the IBM 9393 RVA (RAMAC Virtual Array) and StorageTek Iceberg and
SVA (Shared Virtual Array) which allows for the "instant" creation of exact duplicates of existing
DASD volumes.

FDR InstantBackup enhances:
¢ FDR full volume backup
* FDRDSF data set backup
* FDRCOPY data set copy
¢ FASTCPK volume reorganization
* FDRABR volume backup (full-volume and incremental backup)

It provides non-disruptive backup of offline MVS DASD volumes, both SMS and non-SMS, using
technology developed by Innovation Data Processing.

Traditional backups may be disruptive of normal operations. It obviously takes time to backup a
data set or volume. If data sets are being updated by some application while they are being backed
up, the backup may not be valid and the data sets may not be usable when they are restored. The
usual response to this problem is to quiesce all updates to the data during the backup, disrupting
normal operation until the backup is complete.

When used with the Snapshot feature of the RVA, Iceberg, or SVA, FDR InstantBackup allows you
to instantly freeze a copy of an online disk volume and easily backup or copy data from that frozen
copy as if it was coming from the original volume. Updates to the data need to be quiesced only for
the few moments necessary to create the frozen copy.

FDR InstantBackup enhances FDR, FDRDSF, and FDRCOPY to read from an offline copy of an
online volume which was created as a point-in-time frozen image using Snapshot. This creates a
backup or copy of the volumes or data sets that looks exactly like a normal backup or copy, except
that the data is frozen in time.

FDR InstantBackup enhances FDRCOPY to use Snapshot. When copying or moving data sets with
FDRCOPY, if the input volume and the output volume for a given data set are both within the same
disk subsystem, FDRCOPY will issue direct Snapshot commands to copy that data set, resulting in
almost instantaneous copies. If the input and output volumes for a data set are not in the same disk
subsystem or the Snapshot feature is not installed, normal reads and writes are done to copy the
data. This feature is automatic; no special options are required to invoke it.

If you are licensed for COMPAKTOR, FDR InstantBackup also enhances FASTCPK to use the
Snapshot facility to move tracks internally without sending the track contents to the host and back
again (READ and WRITE). If you specify SNAPSHOT=YES on the COMPAKT statement,
FASTCPK will use Snapshot to move tracks on the volume being COMPAKTed, resulting in a
significant savings in elapsed time.

If you are licensed for FDRABR, FDR InstantBackup enhances ABR Volume Backups, both full-
volume (TYPE=FDR) and incremental (TYPE=ABR/DSF/AUTO) to use Snapshot, by creating
"instant" frozen copies of the volumes to be backed up, and then moving that captured data to tape.

FDR InstantBackup also supports HSDM (High Speed Data Mover), which is a hardware option on
StorageTek SVAs and on enhanced IBM RVAs. See Section 80.33 for more details.

CONTINUED . ...
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The IBM RVA and StorageTek Iceberg and SVA all use a method of storing data which is currently
unigue among mainframe storage vendors. It does use RAID storage to provide for reliability and
recoverability but adds an additional function.

Like other mainframe disks and RAID systems, these subsystems emulate traditional IBM disk
devices, namely 3390 and 3380. Unlike other RAID systems, there are no fixed locations for the
data tracks belonging to the emulated disks. In fact, any updated data track is always written to a
new location within the subsystem, and data tracks belonging to various 3390/3380 volumes will
actually be intermingled on the physical disks within the subsystem. Data tracks are also
compressed.

The subsystem keeps track of this with a table which maps all of the defined 3390 and 3380 disk
volumes (called "functional disks") to the current location of each data track on each volume. For
tracks which have never been written, or which are not currently assigned to any data set on the
functional volume, the pointer is zero and they take up no space in the subsystem.

Please consult IBM or StorageTek for more information on the operation and features of the IBM
RVA or StorageTek Iceberg or SVA.

SNAPSHOT is an additional cost feature of these subsystems, which allows for the instant
duplication of data sets or entire disk volumes, from one functional volume to another functional
volume in the same subsystem.

When Snapshot is invoked, the pointers to the data tracks of the source data are simply copied into
the table for the target data. The original data tracks are now addressable by two addresses. Either
address will actually access the same data stored on the internal disks.

The "snapped" copy of a track takes up no extra space in the subsystem, unless some program
updates the track either by its original (source) address or its new (target) address. In this case, the
new data track is written elsewhere in the subsystem and the pointer for the address used to access
it is updated, but the pointer for the other copy still points to the original data and is not updated. So,
once data is copied with Snapshot, updates can take place against the original data but the copied
data is not changed, giving you a true "instant" image of the copied data.

Here are two examples to help you understand how Snapshot works:

1 You request that Snapshot copy an entire disk volume at address 142 to another volume in
the same subsystem at address 152. The subsystem copies all of the disk track pointers from
disk 142 to the track table for disk 152; they point to the same data. A read for data track 10
on either volume will read the same data from the internal disks or cache.

2 You request that Snapshot copy a data set (A) from some volume to another data set (B) in
the same subsystem. The subsystem copies all of the data track pointers for the tracks
belonging to data set A on top for the pointers for data set B. Note that A and B may be on
the same volume or on different volumes. The two data sets are probably at different locations
on their respective volumes. If either data set A or B is opened for input, the same data will
be read by the subsystem.

IBM and StorageTek provide a utility program IXFP for the management of these subsystems. If
you have the hardware Snapshot feature on your subsystem you will also have the Snapshot feature
of IXFP in order to issue Snapshot commands. However, FDR InstantBackup includes all the
necessary support for Snapshot; IXPF must be installed but it is not directly used by FDR
InstantBackup.

CONTINUED . ..
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CONTINUED. . .

Although Snapshot can instantly create a point-in-time image of a production disk volume,
traditional backup products cannot directly use the snapped image without additional
considerations.

For example, remember that a full-volume snap will duplicate pointers to all of the original volume's
data tracks, including the label track containing the volume serial. Since MVS will not let you put
two volumes with the same volume serial online, the new volume is forced offline. A conventional
backup product will require that the duplicated volume be brought online, so the volume serial of
the snap target volume must be changed.

IXFP Snapshot support provides a facility for re-labeling the target volume during the full-volume
snap so that it can be put online, but re-labeling a volume invokes additional requirements for SMS
managed volumes, VSAM clusters and cataloged data sets. The data sets on the re-labeled volume
will appear to be uncataloged, which may cause problems during backup and restore unless they
are renamed and re-cataloged.

A backup of a re-labeled volume will appear to be a backup from the new volume serial, not the
original volume serial, so additional procedures are required to document this correspondence
(e.g., backup of volume B is really a backup of volume A). Restore procedures must be modified to
restore the backups to the correct serial (e.g., restore volume B back to volume A and re-label it as
A).

If you use the data set copy feature of Snapshot, the copied data sets will usually have new names.
Although this could be used to backup those data sets with a standard backup utility, the installation
must now use special restore procedures to restore each data set from its temporary name on the
backup to its true name on the online volume. For large numbers of data sets, this could be
onerous.
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FDR InstantBackup allows you to create a duplicate volume image with Snapshot without changing
its volume serial or bringing it online. FDR full volume backup, FDRDSF data set backup,
FDRCOPY data set copy and FDRABR volume backups use FDR InstantBackup technology to
read the duplicated volume even while it remains offline. A non-disruptive backup or copy can start
as soon as the snap is done. Updates to the original volumes can continue while you create the
point-in-time backup or copy of the data.

For FDRABR, FDR InstantBackup makes volume backups a 2-step process. The first step
executes a SNAP statement under FDRABR, to copy each selected volume to an offline disk in the
same RVA/Iceberg/SVA at an address that you provide. This takes only seconds per volume. The
snapped copy is actually a valid backup at that point-in-time; you can do a restore from it (using
Snapshot) if recovery is required. The second step executes a normal FDRABR full-volume or
incremental backup of the same volumes with a parameter which tells ABR to read the offline point-
in-time image and move it to a backup on tape. There is no need to identify the snapped device to
the ABR backup step; it knows the address of the most recent copy of each online volume.

FDR InstantBackup also makes FDR or FDRDSF backups and FDRCOPY copies a 2-step process.
The first step executes a SNAP statement under program FDRSNAP, to copy each selected volume
to an offline disk in the same subsystem at an address that you provide. When that step ends, the
data has been copied and you can resume normal operations on the original volume. Then you
execute a FDR or FDRDSF backup or a FDRCOPY copy, with a parameter which tells FDR to read
the snapped copy instead of the original volume. It then will read the offline copy in exactly the same
way that it would read the online disk. FDR InstantBackup produces a backup that appears to be a
conventional backup of the original volume serial. FDR InstantBackup blends its unique off-line,
high-speed non-disruptive backup together with a traditional restore complete with FDR’s powerful
logical file capability.

There are no special considerations for restores from a backup created by FDR InstantBackup. You
can restore entire volumes or individual data sets from those backups. The target volumes for
restore will be normal online volumes. Since the backups created by FDR InstantBackup appear to
be backups of the original volume, there are no special volume serial or data set name concerns.

FDRCOPY data set copy and move can be used with FDR InstantBackup in two ways:

* when FDRCOPY detects that the input and output volume associated with a given data set are
in the same subsystem with the Snapshot feature installed, it automatically invokes the
Snapshot hardware to copy the tracks, resulting in an almost instantaneous copy. Normal read/
write is used if the volumes are not both in the same subsystem or if the feature is not installed.

* Alternately, you can use Snapshot to freeze an image of the volumes containing the desired
data sets, and then use FDRCOPY to create copies of those data sets on other online volumes.
This is useful if the target volumes are not in the same subsystem as the source volumes,
allowing you to capture an instant image of the source data sets and copy them at your leisure.

CONTINUED . ...
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Once you have installed the proper IBM or StorageTek features and IXFP software to support
Snapshot, there are no other requirements for the use of Snapshot.

However, you will want to reserve a set of device addresses (functional volumes) in each subsystem
for use as Snapshot target volumes for FDR InstantBackup. Since a full-volume snap destroys any
data already on the target volume, these volumes cannot be used for any other type of storage.

The good news is that these Snapshot target volumes will not occupy any physical disk space in the
subsystem. When not in use, they occupy no space at all. When used as a Snapshot target, they
still occupy no additional space, since all the data track pointers point to the original tracks. Only if
a significant number of data tracks on the original volume are updated before FDR InstantBackup
completes will these volumes have any impact on the NCL (Net Capacity Load, the total data stored
in the subsystem) but this is short-lived.

The device addresses assigned to the Snapshot targets must be defined as normal 3380 or 3390
disks in the disk subsystem in your 1/O configuration (IOCP or HCD).

When these disks are in use with FDR InstantBackup, using the SNAP TYPE=FDR statement, FDR
will modify the volume label of the snapped volume to insure that it cannot be brought online. To
avoid the error messages during IPL due to these modified labels, you may want to mark the
Snapshot target addresses as OFFLINE in your I/O configuration, so that MVS will not attempt to
access them at IPL time. FDR InstantBackup will be able access them even though they are offline.

For example, in HCD, the MVS options for a Snapshot target device will look similar to:

View Device Parameter / Feature Definition Row 1 of 6
Command ===> __________ Scrol |l ===> PAGE
Configuration ID . : CURPI0O99 Common Configuration data
Device number . . : 01EO Device type . . . : 3390
Generic / VM device type .. . . 1 3390
Parameter/ Value Rea. Description
Feature
OFFLINE Yes Device considered online or offline at IPL
DYNAMIC Yes Device supports dynamic configuration
LOCANY Yes UCB can reside in 31 bit storage
ALTCTRL No Separate physical control unit path
SHARED Yes Device shared with other systems
SHAREDUP No Shared when system physically partitioned

In IOCP/MVSCP, specify OFFLINE=YES on the IODEVICE macros for the Snapshot target devices.
The following is an example of a snapshot-capable subsystem attached via 2 ESCON channels
(CHPIDs 40 and 41), with 128 online disk addresses (300-37F) and 64 Snapshot addresses (380-
3BF):
CNTLUNIT CUNUMBR=008,PATH=(40),LINK=(CO),
UNIT=3990,UNITADD=((00,192))
CNTLUNIT CUNUMBR=009,PATH=(41),LINK=(C4),
UNIT=3990,UNITADD=((00,192))
IODEVICE ADDRESS=(300,128),CUNUMBR=(008,009), >* ONLINE VOLUMES
UNIT=3390,UNITADD=00,FEATURE=SHARED
IODEVICE ADDRESS=(380,64),CUNUMBR=(008,009), >k SNAPSHOT TARGET VOLUMES
UNIT=3390,UNITADD=80,FEATURE=SHARED, OFFLINE=YES

Note that some IOCP documentation may indicate that UNITADD=00 is required for ESCON; what
it really means is that the value for the first IODEVICE definition for a given control unit must be 00.
So when varying characteristics must be specified for some devices on a control unit (such as
OFFLINE=YES), you can have multiple IODEVICE statements with varying values for UNITADD.

CONTINUED . ..
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At any time you can take a full-volume Snapshot of an online volume to one of the Snapshot target
volumes you have reserved, using the SNAP statement of program FDRSNAP (for FDR, FDRDSF,
or FDRCOPY) or FDRABR (for ABR volume backups). The duplication is almost instantaneous.

If you plan to backup multiple volumes and especially if multiple volumes contain related data which
must be backed up at the same point-in-time, you should snap all of those volumes at one time.

As soon as the SNAP step ends, the data has been preserved and you can begin updating the
original volumes while the backups are run.

The snapped copy will not add to the amount of data actually written on the disks within the
subsystem (the NCL “Net Capacity Load’) unless the source tracks are updated. Since this
becomes increasingly likely as time goes on, FDR InstantBackup provides an option to release the
storage associated with the snapped volumes as soon as the backup of each volume is complete.

You never need to bring a snapped copy online or re-label it or re-initialize it with ICKDSF,
as long as it is used only for FDR InstantBackup.

There are 2 ways to setup Snapshot use with FDR InstantBackup:

1) you can permanently assign a Snapshot target volume to every original volume for which you
plan to use FDR InstantBackup. This will require more device addresses, but is much simpler to
administer, since you always know which Snapshot target will be used for each original volume.

2) you can create a pool of Snapshot targets and use them with FDR InstantBackup as necessary.
This requires fewer device addresses, but is more complex to administer. You will require oper-
ational procedures to insure that two FDR InstantBackup jobs don't try to use the same target
volume for two different original volumes at the same time.

You can use a combination of the two, some online volumes with permanent targets (perhaps for
volumes with frequent or time-critical backups) and some with targets assigned from a pool
(perhaps for less frequent or non-time-critical backups).

In either case, the target volumes must match the size (number of cylinders) and format (3380 or
3390) of the original volumes to which they will be assigned. The target volume can be larger than
the original volume (more cylinders).
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To create the Snapshot copies of the volumes to be processed by FDR, FDRDSF or FDRCOPY,
you must first execute program FDRSNAP with JCL similar to:

//SNAPVOLS EXEC PGM=FDRSNAP
//SYSPRINT DD SYSOUT=%
//TAPE1 DD DUMMY
//SYSIN DD *
SNAP TYPE=FDR
MOUNT VOL=PRODO1,SNAPUNIT=037D
MOUNT VOL=PRODO2,SNAPUNIT=1D97

In the SNAP step, one or more MOUNT statements must be provided to identify each online source
volume to be copied (VOL=) and the target device (SNAPUNIT=) to which to snap it. There must
be one MOUNT statement for each volume to be snapped, and the UNIT= value must be unique for
each source volume. The online volume identified by VOL= and the target volume identified by
SNAPUNIT= must be in the same subsystem and the target must be offline to MVS. To insure that
the snapped volume is not accidentally brought online, FDRSNAP will modify the volume label in a
way that FDR can access it but any attempt to bring it online (VARY command or IPL) will fail.

WARNING: 4-digit device addresses must be used with SNAPUNIT= even if your operating
system only supports 3-digit addresses for other functions; specify a leading zero if
required.

Ideally, you should quiesce any updates to the source volumes during the snap, to insure that you
can get a clean, restorable backup of every data set on the volumes. Once the FDRSNAP step ends
(usually within a few seconds), the data has been copied and normal access to the source volumes
can be resumed.

FDRSNAP does the same security checks as an FDR full-volume backup (see Section 10.02).

If you like, you can specify the DSNENQ= operand (to check if data sets are active when snapped)
and/or the ENQ= operand (to ENQ or RESERVE the VTOC during the snap). See Section 10.04
for details.

SNAP supports one additional operand: VERIFYVOLSER=YES will verify that each SNAPUNIT
target volume currently has the same volume serial as the corresponding online source volume.
This will be true if the last use of the target was for a SNAP of this source volume, or if you have
used ICKDSF to initialize the target volume. You may need to omit VERIFYVOLSER=YES on the
first SNAP since the volser may not match. VERIFYVOLSER=YES is used to verify that you are not
accidentally overlaying a target volume used with another source volume.

The actual backups of the offline point-in-time copies can now be taken with FDR InstantBackup
using:

¢ FDR full volume backup
* FDRDSF data set backup
¢ FDRCOPY input disks for COPY operations only.

You can also use FDR InstantBackup for FDR full-volume copies (COPY TYPE=FDR) but in most
cases it would be more useful to copy the online volume directly.

FDRCOPY MOVE operations from a point-in-time copy are not supported by FDR
InstantBackup, since it deletes the input data set. You should always move the live, online
version of a data set.

FDR InstantBackup uses standard FDR JCL and control statements with one modification. For
complete details on other JCL and control statement requirements of FDR, FDRDSF, and
FDRCOPY, please see Sections 10, 20, and 21 of the FDR manual, respectively. DISKx DD
statements in FDR InstantBackup steps must specify the original online disk volume, just as if you
were backing it up directly.

CONTINUED . ..
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Toinvoke FDR InstantBackup you must add the SNAP= operand to the DUMP or COPY statement.
SNAP= has two forms:

SNAP=USE - tells FDR InstantBackup to read the offline snapped copy of the online volume
specified in JCL. FDR remembers the device address of the offline device most recently used as
a target for a snap of each online volume unless an intervening IPL has occurred.

SNAP=(USE,REL) - same as SNAP=USE, but at the end of backing up each snapped volume, FDR
will issue a request to the subsystem to delete all the storage assigned to the snapped copy
(Deleted Space Release), except for the label track (cylinder O track 0). This is recommended since
it keeps the NCL (Net Capacity Load) in the subsystem down by releasing the tracks of the
snapped copy as soon as they are no longer needed.

Note: FDR can determine the device address of the offline snapped copy only if FDRSNAP
was used to create the snhapped copy. If you use IXFP (SIBBATCH) or any other facility to
invoke Snapshot, FDR will not be able to determine that address; contact Innovation for
assistance if you must use IXFP.

Other considerations for FDR control statements with FDR InstantBackup:

* Since FDR InstantBackup is not reading the live data, it is never appropriate to use the ENQ=
or DSNENQ-= operands to enqueue on the VTOC of the Snapshot target or the data sets on
the target. To do so would unnecessarily prevent access to the live data on the online volume.

* For FDRCOPY, specify DSNENQ=NONE. If you use CATDSN= to select data sets to be
copied, you must make sure that all of the input volumes which will be selected from the catalog
have been copied by a preceding FDRSNAP step.

* Do not use the FDRCOPY MOVE statement when the input is a Snapshot target. If you do so,
the live data sets on the online volume will be deleted at the end of the move.

1 if you do not have a permanently assigned Snapshot target volume for every original volume,
select target volumes from the pool for use with this execution. You must establish procedures
to insure that a given target is not used for another SNAP until the backup is complete.

2 When ready to backup or copy data, quiesce system and/or application update activity on the
online volumes, if required, and execute FDRSNAP for each original-target pair. Once the
FDRSNAP step ends, you can re-enable updates on the original volumes.

3 Execute FDR, FDRDSF, or FDRCOPY with SNAP=USE or SNAP=(USE,REL) against each
of the online volumes. The offline snapped copy will be read.

FDR InstantBackup requires that both the original volume and its offline snapped copy be
accessible from the MVS system where the backup is run. If you execute the SNAP on one system,
but execute the backup on a second MVS system which does NOT have access to the online
volume, FDR InstantBackup will fail. There is a circumvention for FDR and FDRDSF, but you must
contact Innovation for assistance in implementing it.

Even if the volumes are accessible from both systems, the DUMP step will fail if it is run on a
different system (another CPU or LPAR) from that where the SNAP was run. If this is required,
contact Innovation for assistance.
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When a normal ABR full-volume or incremental backup completes successfully, it is recorded by
doing 2 things:

* ABR catalogs the backup data set it just created in the ABR catalog

* ABR updates the VTOC on the volume to record in the ABR Model DSCB the generation and
cycle of the backup just created, and updates the current backup information for every selected
data set

So, as soon as the backup data set is complete and available, all ABR records point to it and
restores can be immediately requested.

With FDR InstantBackup for ABR, all of the same information must be recorded on the online
volume, to document the backup. However, these changes can't wait until the backup of the offline
point-in-time image to tape is complete, since changes may have occurred to the online volume in
the meantime (such as updating a data set again, deleting or allocating data sets).

To solve this, when ABR is invoked to capture the point-in-time image, it will update the online
volume immediately. The ABR generation and cycle of the next backup is determined and all of the
steps shown above are taken, except that the backup is cataloged to the online volume itself
(something that would never occur in a normal ABR backup) so this tells ABR that the backup is a
point-in-time image. This functions as a true backup, since you can do restores from it.

Later, ABR will process the point-in-time image and create a normal ABR backup from the offline
image, exactly like it would do the backup of the online volume if InstantBackup were not involved.
It will recatalog the backup data set to the tape just created. At this point, the backup looks exactly
like a normal ABR backup of the online volume.

Even before the backup is moved to tape, ABR can restore the entire volume from the point-in-time
image.

To use FDR InstantBackup for ABR, you must divide your existing ABR volume backup jobs into
two steps which may be executed in one job or in two separate jobs:

1) the first step will capture all the point-in-time images of the selected primary volumes using the
ABR statement SNAP. This will take only a few seconds per volume selected. We recommend
that updates to the online volumes be suspended as far as possible during this step. As soon as
it finishes, updates to the online volumes can begin again, since the point-in-time captured image
of the volume exists. To insure that the snapped volume is not accidentally brought online,
FDRSNAP will modify the volume label in a way that FDR can access it but any attempt to bring
it online (VARY command or IPL) will fail

2) the second step will create the actual backup tapes, reading the captured point-in-time images.
It will be identical to the original ABR step, except that ABR operand SNAP= must be added to
invoke this support. This ABR step can also include backups of volumes which do not have cap-
tured images; these volumes will be backed up normally (with a warning message). It also op-
tional)ly releases the captured images when it is done with them to reduce the NCL (Net Capacity
Load).

When you split the ABR step into two, each step should contain the same JCL and ABR control
statements as the original, with a few changes. It is vital that all ABR operands be identical in both
steps, especially the TYPE= operand, except as noted below (actually, the second step will fail if the
TYPE= operand is different). The examples later in this section illustrate the changes required.

CONTINUED . . .
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In the first step:
* replace the operation name DUMP on the first ABR control statement with SNAP

e change all TAPEx and TAPExx DD statements to DUMMY. However, if the original TAPEX/
xx DD statements contained RETPD= or EXPDT= operands, include the same operands
on the DUMMY DD statements so that ABR can record the actual expiration of the
backups. Similarly, if you coded the ABR operand RETPD= on the DUMP statement,
include it on the SNAP statement as well.

* If the original ABR step used DISKxxxx DD statements or mount statements with VOLG= or
STORGRP= to identify the volumes to be dumped, you must change the SNAP step to provide
one MOUNT statement for each volume to be snapped, since the MOUNT statement provides
the unit address of the target volume for each snap. DISKxxxx DD statements can be left in
place; it will work with or without them.

* Innovation recommends the use of DSNENQ=USE and ENQ=RESERVE so that ABR can
properly protect the volume and data sets during the few moments necessary to create the
point-in-time image. However, unlike normal ABR operations, where ABR will still backup a
data set or volume even if DSNENQ-= finds active data sets, SNAP will not create the point-in-
time if it finds data sets in use, which will also cause the second step to fail trying to backup that
image. You can override this by specifying the ENQERR=NO operand on the DUMP
statement, or by adding statements such as:

SELECT DSN=dsname,DSNENQ=NONE

for data sets which you expect to be active at the time of the SNAP; this is supported even for
SNAP TYPE=FDR

¢ If the backup includes other volumes in other disk subsystems, or volumes for which you simply
don't want to do a point-in-time backup, they should be omitted from this step, even though they
can be included in the second step

For example,

//STEP1 EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x%
SNAP TYPE=FDR
MOUNT VOL=ABC123,SNAPUNIT=03A4
MOUNT VOL=XYZ321,SNAPUNIT=3B76

One or more MOUNT statements must be provided to identify each online source volume to be
copied (VOL=) and the target device (SNAPUNIT=) to which to snap it. There must be one MOUNT
statement for each volume to be snapped, and the UNIT= value must be unique for each source
volume. The online volume identified by VOL= and the target volume identified by SNAPUNIT=
must be in the same subsystem and the target must be offline to MVS. To insure that the snapped
volume is not accidentally brought online, FDRSNAP will modify the volume label in a way that FDR
can access it but any attempt to bring it online (VARY command or IPL) will fail.

SNAP supports one additional operand: VERIFYVOLSER=YES will verify that each SNAPUNIT
target volume currently has the same volume serial as the corresponding online source volume.
This will be true if the last use of the target was for a SNAP of this source volume, or if you have
used ICKDSF to initialize the target volume. You may need to omit VERIFYVOLSER=YES on the
first SNAP since the volser may not match. VERIFYVOLSER=YES is used to verify that you are
not accidentally overlaying a target volume used with another source volume.
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In the second step:

* add to the DUMP statement the operands

SNAP=USE - tells ABR to read the offline snapped copy of the online volume specified in JCL.
ABR remembers the device address of the offline device most recently used as a target for a
snap of each online volume.

SNAP=(USE,REL) - same as SNAP=USE, but at the end of backing up each snapped volume,
ABR will issue a request to the subsystem to delete all the storage assigned to the snapped
copy (Deleted Space Release), except for the label track (cylinder 0 track 0). This is
recommended since it keeps the NCL (Net Capacity Load) in the subsystem down by
releasing the tracks of the snapped copy as soon as they are no longer needed.

* DSNENQ= and ENQ= will be ignored by ABR when dumping point-in-time volume images,
since these would prevent access to the online data sets and prevent changes to the online
volume's VTOC, not the offline point-in-time image. However, they will be honored if you
backup other non-point-in-time volumes in the same step

e |f your disk subsystem also includes the HSDM (High Speed Data Mover) option, specify
DCT=YES on the DUMP statement to reduce the elapsed time of the backup up to 60%.

Since a target volume can hold only one point-in-time image at a time, you must be sure that
another SNAP is not done to the target volume before the second step moves the backup to tape.
If you don't, the backup of the previous point-in-time image will be lost.

If you have snapped a number of volumes, and then executed a DUMP with SNAP=, but that DUMP
step failed for some reason before processing all of the volumes, you can just resubmit the job.
ABR will bypass the backup of any volume for which SNAP was done and the backup has already
been moved to tape. However, if you have included in the DUMP step other volumes which are to
be backed up normally (e.g., volumes not capable of Snapshot), they will be backed up again by
the restarted backup step.

Although the SNAP step and the DUMP step can execute on different MVS systems, FDR
InstantBackup for ABR requires that both systems must be able to access both the source
and target volumes and a common ABR catalog. During the SNAP, ABR updates the online
volume, the offline snapped copy and the ABR catalog. During the DUMP, ABR must read the
online volume, and update the offline snapped copy and the ABR catalog.

It is not possible to SNAP a volume from one system, and then do the ABR backup on another
system (either another LPAR or a remote system) unless that system can address both disk
volumes and update the same ABR catalog. However, if you only need full-volume backups (no
incremental backups), it is possible to do this outside of ABR with PGM=FDR backups; contact
Innovation for guidance.
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These are examples of FDR InstantBackup usage with Snapshot.

A STEPLIB DD may be required in FDR InstantBackup steps if you have installed the product in a
library other than your standard FDR program library.

The Snapshot target volume at address 01FA has been permanently assigned to online volume
"PRODO1". The step SNAP will snap PRODO01 to 01FA. VERIFYVOLSER=YES will verify that the
offline target 01FA already contains volser PRODO01; you may need to omit this the first time that
you SNAP to that target. Step BACKUP will backup the snapped copy of volume PRODO1. After
the backup is complete, FDR will release all of the back-end (internal disk) storage associated with
the snapped volume. DCT=YES requests that the HSDM (High Speed Data Mover) hardware
option be used if it is installed on your disk subsystem; HSDM can reduce backup times up to 60%.

//SNAP EXEC PGM=FDRSNAP
//SYSPRINT DD SYSOUT=x
//TAPE1 DD DUMMY
//SYSIN DD *

SNAP TYPE=FDR,VERIFYVOLSER=YES
MOUNT VOL=PRODO1,SNAPUNIT=01FA
//BACKUP EXEC PCM=FDR,REGION=0M, COND=(0,NE, SNAP)

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PRODO01,DISP=0LD

//TAPE1 DD DSN=BACKUP.VPRODO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
//SYSIN DD ES

DUMP TYPE=FDR,SNAP=(USE,REL),DCT=YES

The output from the backup step will look something like this (the FDR219 message will confirm that
the offline snapped copy was actually backed up):

FDR303 CARD IMAGE -- DUMP TYPE=FDR

FDR219 FDR VOL=PRODO1 IS BEING DUMPED FROM OFFLINE UNIT=01FA

FDROO7 STARTING TIME OF ACTUAL DUMP -- 14.20.27 -- UNIT=3390-3 ,IN=DISK1 ,OUTPUT=TAPE"
FDROO7 ENDING TIME OF ACTUAL DUMP -- 14.20.38 -- UNIT=3390-3 ,IN=DISK1 ,OUTPUT=TAPE1
FDR122 BYTES DSK TRK T BLKS RESTART STIMERS ERRS ACT DSK LOW HGH DEXCP NUMDS

FDR122N 0022053561 000618 000491 0000000 0000000 000 000618 000 000 00100 00010
FDRO0O2 FDR DUMP SUCCESSFULLY COMPLETED FROM VOL=PRODO1
FDR999 FDR SUCCESSFULLY COMPLETED

The backup created by this example is a normal FDR full-volume backup. There are no special
considerations for restoring the entire disk volume or individual data sets from it. For example:

//RESTORE EXEC PCM=FDR,REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//TAPE1 DD DSN=BACKUP.VPRODO1(0),DISP=0LD
//D1SK1 DD UNIT=SYSALLDA,VOL=SER=PRODO1,DISP=0LD
//SYSIN DD *

RESTORE TYPE=FDR

CONTINUED . ..
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FDRDSF DATA The Snapshot target volumes at addresses 01F2 and 01F3 are part of a pool of targets. In this run
they will be used to snap volumes CICS01 and CICS02. When ready to execute, updates to the
original volumes may need to be quiesced. The step SNAP will copy all data from the original
volumes to the targets; when it completes, updates to the original volumes can begin again. Step
BACKUP will backup the Snapshot copies of selected data sets on volumes CICS01 and CICS02,

SET BACKUP

processing the two

backups in parallel. After the backup is complete, FDR will release all of the

back-end (internal disk) storage associated with the snapped volume.

//SNAP EXE
//SYSPRINT DD
//TAPE1 DD
//SYSIN DD
SNAP TYPE
MOUNT VOL
MOUNT VOL

//BACKUP EXE
//SYSPRINT DD
//SYSUDUMP DD

//D1SK1 DD
//TAPE1 DD
//SYSPRIN1 DD
//D1SK2 DD
//TAPE2 DD
//SYSPRIN2 DD
//SYSIN DD

DUMP TYP

SELECT DS

C PGM=FDRSNAP
SYSOUT=x
DUMMY
*

=FDR
=CICS01,SNAPUNIT=01F2
=CICS02,SNAPUNIT=01F3

C PCM=FDRDSF,REGION=2M,COND=(0,NE, SNAP)
SYSOUT=x
SYSOUT=x

UNIT=SYSALLDA,VOL=SER=CICSO01,DISP=0LD
DSN=BACKUP.VCICSO1(+1) ,UNIT=TAPE,DISP=(,CATLG)
SYSOUT=x%
UNIT=SYSALLDA,VOL=SER=CICS02,DISP=0LD
DSN=BACKUP.VCICSO02(+1),UNIT=TAPE,DISP=(,CATLG)
SYSOUT=x
*

E=DSF,ATTACH, SNAP=(USE,REL)

N=C | C Sk

The backups created by this example are normal FDRDSF data set backups. There are no special
considerations for restoring data sets from them. For example:

//RESTORE EXE
//SYSPRINT DD
//SYSUDUMP DD

//TAPE1 DD
//SYSIN DD
RESTORE

SELECT DS

C PGM=FDRDSF,REGION=2M
SYSOUT=x
SYSOUT=x
DSN=BACKUP.VCICS01(0),DISP=0LD
*
TYPE=DSF,RECAT,VRECAT
N=CICS3.LOADLIB
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An SMS storage group consists of 2 volumes, SMS001 and SMS002, which have permanently
assigned targets at addresses 01F4 and 01FA. You want to make a copy of data sets on those
volumes but you can only quiesce updates for a few moments. The step SNAP will copy the online
volumes to the offline target volumes. Step COPY will copy the selected data sets from the
snapped volumes, renaming the data sets during the copy; the data sets will be copied to online
volumes chosen by SMS as described in Section 21. These copies might be used for parallel batch
processing.

//SNAP EXEC PCM=FDRSNAP,REGION=0M
//SYSPRINT DD SYSOUT=k
//SYSIN DD ES

SNAP TYPE=FDR

MOUNT VOL=SMS001,SNAPUNIT=01F4

MOUNT VOL=SMS012,SNAPUNIT=01FA
//COPY EXEC PGM=FDRCOPY,REGION=0M,COND=(0,NE, SNAP)
//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//D1SK1 DD UNIT=SYSALLDA,VOL=SER=SMS001,DISP=0LD
//DI1SK2 DD UNIT=SYSALLDA,VOL=SER=SMS002,DISP=0LD

COPY TYPE=DSF,SNAP=(USE,REL)

SELECT DSN=PROD.PAYROLL .k, NEWI=..+COPY,6 STORCLAS=BATCH

FDRCOPY can copy or move data sets to new volumes, and can rename and/or recatalog the
output data sets. When FDR InstantBackup is installed, FDRCOPY is enhanced to automatically
recognize that the input and output volumes for a given data set are in the same Snapshot-capable
subsystem and automatically invokes the Snapshot hardware (if available) to do an instantaneous
copy. When the volumes for a given data set are not in the same subsystem or Snapshot is not
installed, normal read/write is used. This function is automatic, requiring no special operands, so
the samples below are normal FDRCOPY jobs. If Snapshot was used for a given data set, its
FDR311 message will contain the text "INSTANT".

This example copies data sets to new names, inserting a second-level index of Y2K.
//COPYFILE EXEC PGM=FDRCOPY,REGION=2M

//SYSPRINT DD SYSOUT=x

//SYSUDUMP DD SYSOUT=x

//SYSIN DD ES
COPY TYPE=DSF ,MAXCARDS=1000
SELECT CATDSN=ABC .k, NEWI=.+Y2K,

NVOL=(Y2K001,Y2K002)

This example moves data sets to new volumes, recataloging them to their new location.
//MOVEFILE EXEC PCM=FDRCOPY,REGCION=2M

//SYSPRINT DD SYSOUT=x
//SYSUDUMP DD SYSOUT=x
//SYSIN DD B3
MOVE TYPE=DSF
SELECT CATDSN=MY .DATASET ,NVOL=3390T1
SELECT CATDSN=x.DSNDBC.>*.%.10001.A%,NVOL=3390T1
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FASTCPK Normally FASTCPK must read every data track being moved, and write it to its new location. When
SNAPSHOT=YES is specified and the volume being COMPAKTed is in an disk subsystem with
Snapshot support installed, the Snapshot facility is used to copy data tracks from one location to
another internally. The data is not sent to or from the host. This usually results in a reduction in
elapsed time. If the volume is not in a Snapshot-capable subsystem, or the volume contains
DSORG=DA (Direct Access) data sets, normal read/write is done. This example will release space
from all sequential, partitioned and VSAM data sets that have a secondary allocation quantity

specified.

//FASTCPK EXEC PCM=FDRCPK,REGION=0M
//SYSPRINT DD SYSOUT=%

//SYSMAP DD SYSOUT=x%

//SYSSUMM DD SYSOUT=%

//SYSUDUMP DD SYSOUT=%

//7SYSIN DD *

COMPAKT TYPE=FASTCPK,VOL=RVAOO1,SNAPSHOT=YES,
CPKFREEX=20,L0C=YES ,NOSECOND=NORLSE,
PSRLSE=ALL,PORLSE=ALL,VSRLSE=ALL

Note: if you simulate FAST COMPAKTION on a Snapshot-capable volume, the estimated elapsed
time displayed by the simulation is calculated based on standard disk I/O times, not the reduced
times provided by SNAPSHOT=YES. Your actual elapsed time with SNAPSHOT=YES will usually
be much better than the simulation estimate.
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Snapshot target volumes have been permanently assigned to the online payroll volumes PAYxxx.

Step FULL1 will snap each online volume to its snapshot target to create point-in-time images and
mark the backups as complete. It will create a new ABR backup generation and update the online
volume with information about each new backup. As soon as this step completes, the point-in-time
backup is complete and updates to the online volume can resume. Note that although the TAPE

DD statements are DUMMY, they must specify the same EXPDT= or RETPD= values specified in

the FULL2 step which follows.

//FULLA EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSPRIN1 DD SYSOUT=x
//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DUMMY , LABEL=EXPDT=99000
//TAPE1 DD DUMMY , LABEL=RETPD=60
//TAPE?2 DD DUMMY , LABEL=EXPDT=99000
//TAPE22 DD DUMMY , LABEL=RETPD=60
//SYSIN DD ES

SNAP TYPE=FDR,DSNENQ=USE , DATA=USED, ENQERR=NO
MOUNT VOL=PAYO0O01,SNAPUNIT=07C8
MOUNT  VOL=PAYO002,SNAPUNIT=07C9
MOUNT  VOL=PAYOQO03,SNAPUNIT=07CA

The SYSPRINT output of step FULL1 will look something like:

FDR304 FDR SNAP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY001, UNIT=3390-
FDR305 TO OFFLINE UNIT=07C8 ,DSNAME=FDRABR.VPAY001.C1000300 ,FILE=00
FDR306 SPLIT SUCCESSFULLY COMPLETED

FDR304 FDR SNAP REQUEST FOR DDNAME=DISKONL2,VOL=SER=PAY002, UNIT=3390-
FDR305 TO OFFLINE UNIT=07C9 ,DSNAME=FDRABR.VPAY002.C1000300 ,FILE=0
FDR306 SPLIT SUCCESSFULLY COMPLETED

FDR304 FDR SNAP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAYO003 ,UNIT=33
FDR305 TO OFFLINE UNIT=07CA ,DSNAME=FDRABR.VPAY003.C1000300 ,F
FDR306 SPLIT SUCCESSFULLY COMPLETED

The FDR304 message shows identifies this as a SNAP, and the FDR305 message identifies the
snapshot target unit. It also shows the ABR backup data set name created, and that it was cata-

loged to the input volume.

The SYSPRINx output will also contain a message to indicate that a SNAP was done:

FDR218 FDRSNAP UNIT=07C0 IS SNAPPED FROM UNIT=07C8

CONTINUED . ..
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CONTINUED. . .

Step FULL2 will do the actual backups. SNAP=(USE,REL) tells ABR to determine if a snapped
point-in-time image exists for each volume processed; if so, that image is backed up instead of the
online volume. Volumes which have not been captured will be processed normally. ENQ=ON (the
default) and DSNENQ=USE will be ignored when backing up from a point-in-time image. Note
that ABR remembers the unit addresses of the snapped offline volumes specified in the FULL1
step; there is no need to specify them here. DCT=YES requests that the HSDM (High Speed Data
Mover) hardware option be used if it is installed on your disk subsystem; HSDM can reduce
backup times up to 60%.

//FULL2 EXEC PGM=FDRABR,REGION=0M

//SYSPRINT DD SYSOUT=%

//SYSPRIN1T DD SYSOUT=%

//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DSN=FDRABR.LASTAPE.ABR1,UNIT=CART,DISP=(MOD,KEEP),
/7 LABEL=EXPDT=99000

//TAPE11 DD DSN=ABR1,UNIT=CART,DISP=(NEW,KEEP), LABEL=RETPD=60
//TAPE?2 DD DSN=FDRABR.LASTAPE.ABR2,UNIT=CART,DISP=(MOD,KEEP),
/7 LABEL=EXPDT=99000

//TAPE22 DD DSN=ABR2,UNIT=CART,DISP=(NEW,KEEP),LABEL=RETPD=60
//SYSIN DD *

DUMP TYPE=FDR,DSNENQ=USE,DATA=USED,ENQERR=NO, SNAP=(USE ,REL) ,DCT=YES
MOUNT VOL=PAY>*

The SYSPRINT output for step FULL2 will be similar to:

FDR219 FDR VOL=PAY001 IS BEING DUMPED FROM OFFLINE UNIT=07C8

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY001,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE1 ,DSNAME=FDRABR.VPAY001.C1000300 ,FILE=0005,V0OL=SER=B10023
FDR305 TO TAPE DDNAME=TAPE11,DSNAME=FDRABR.VPAY001.C2000300 FILE=0001,VOL=SER=B15277
FDR218 FDRINST UNIT=07C2 WAS RELEASED

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 FDR VOL=PAY002 IS BEING DUMPED FROM OFFLINE UNIT=07C9

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL2,VOL=SER=PAY002,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE2 ,DSNAME=FDRABR.VPAY002.C1000300 ,FILE=0012,V0OL=SER=B10452
FDR305 TO TAPE DDNAME=TAPE22,DSNAME=FDRABR.VPAY002.C2000300 FILE=0001,VOL=SER=B15600
FDR218 FDRINST UNIT=07C2 WAS RELEASED

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 FDR VOL=PAY003 IS BEING DUMPED FROM OFFLINE UNIT=07CA

FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL1,VOL=SER=PAY003,UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE1 ,DSNAME=FDRABR.VPAY003.C1000300 ,FILE=0006,V0L=SER=B10023
FDR305 TO TAPE DDNAME=TAPE11,DSNAME=FDRABR.VPAY003.C2000300 ,FILE=0002,VOL=SER=B15277
FDR218 FDRINST UNIT=07C2 WAS RELEASED

FDR306 DUMP SUCCESSFULLY COMPLETED

FDR224 FDR VOL=PAY004 IS BEING DUMPED FROM ONLINE UNIT BECAUSE SNAP/SPLIT WAS NOT ATTEMPTED
FDR304 FDR DUMP REQUEST FOR DDNAME=DISKONL2,VOL=SER=PAY004 6 UNIT=3390-3

FDR305 TO TAPE DDNAME=TAPE2 ,DSNAME=FDRABR.VPAY004.C1000300 FILE=0013,VOL=SER=B10452
FDR305 TO TAPE DDNAME=TAPE22,DSNAME=FDRABR.VPAY004.C2000300 FILE=0002,VOL=SER=B15600
FDR306 DUMP SUCCESSFULLY COMPLETED

FDR219 messages indicate that a previously created point-in-time image was found for the volume
being dumped. FDR305 messages show the actual location of the backup data sets. FDR218
messages indicate that the REL option caused ABR to release the back-end storage associated
with the snapshot target volume, to reduce the NCL (Net Capacity Load) of the subsystem.

In this example, volume PAY004 was not snapped. The FDR224 message indicates that there is
no point-in-time image of the volume so that a normal ABR backup will be done. If you intended to
do point-in-time backups all of the volumes in this backup, you must do a SNAP for PAY004 in the
FULL1 step; otherwise the backup from PAY004 will not be taken at the same point-in-time as the
other volumes. If you have no need to do point-in-time backup on PAY004, you can ignore the
message. So, you can include in this ABR step volumes which have no point-in-time requirements;
they will be backed up normally.

Note that if you attempted to SNAP a volume but the SNAP failed for some reason (perhaps
because the volume is not in a Snapshot-capable subsystem), ABR will set a flag in the ABR
Model DSCB on the online volume. The DUMP step will fail the backup of that volume with mes-
sage FDR211 and a non-zero return code, assuming that you intended it to be a point-in-time
backup.
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The snapshot target volumes at addresses 01F2 and 01F3 are part of a pool of targets. They are
temporarily assigned to online volumes CICS01 and CICS02 at addresses 01D3 and 01D7. Step
INCR1 will snap each online volume to create a point-in-time image and mark the backup as
complete. It will create a new ABR backup cycle and update the online volume with information
about the new backup. As soon as this step completes, the point-in-time backup is complete and
updates to the online volume can resume. Note that the RETPD= parameter must be specified the
same as in the INCR1 step which follows.

// INCR1 EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=*
//SYSPRIN1 DD SYSOUT=x
//SYSPRIN2 DD SYSOUT=*
//TAPE1 DD DUMMY
//SYSIN DD *
SNAP TYPE=ABR,DSNENQ=USE,RETPD=14, ENQERR=NO
MOUNT  VOL=CICS01,SNAPUNIT=01F2
MOUNT  VOL=CICS02,SNAPUNIT=01F3

Step INCR2 will do the actual backups. SNAP=(USE,REL) tells ABR to determine if a snapped
point-in-time image exists for each volume processed; if so, that image is backed up instead of the
online volume. Volumes which have not been captured will be processed normally. ENQ=ON (the
default) and DSNENQ=USE will be ignored when backing up from a point-in-time image. Note
that remembers the addresses of the offline snap targets; there is no need to specify them here.

//INCR2 EXEC PGM=FDRABR,REGION=0M

//SYSPRINT DD SYSOUT=x

//SYSPRIN1T DD SYSOUT=%

//SYSPRIN2 DD SYSOUT=x

//TAPE1 DD DSN=ABR1,UNIT=CART,DISP=(NEW, KEEP)

//SYSIN DD X
DUMP TYPE=ABR,DSNENQ=USE,DATA=USED,RETPD=14,ENQERR=NO, SNAP=(USE ,REL)
MOUNT VOL=CICSO01
MOUNT  VOL=CICS02

For examples of messages and other notes, see the preceding example, "ABR FULL VOLUME
BACKUP"
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If it is necessary to do a full-volume restore of one of the volumes involved in the point-in-time
backup before the backup is moved to tape, ABR will do it automatically. No special parameters or
JCL is required. ABR will restore from the point-in-time image or from tape automatically.

For example, this will restore the four volumes in the previous full-volume backup example:

//REST EXEC PGM=FDRABR,REGION=0M
//SYSPRINT DD SYSOUT=x
//SYSIN DD S

RESTORE TYPE=FDR,DYNTAPE,CONFMESS=NO,ONLINE,CPYVOLID=YES
SELECT VOL=PAY001
SELECT VOL=PAY002
SELECT VOL=PAYO0O3
SELECT VOL=PAY004

Volumes PAY001-003 will be restored from the point-in-time images on the snap target volumes
unless they have been moved to tape. Volume PAY004, since it has no point-in-time image, will
always be restored from tape.

However, there are some considerations:

* the point-in-time volume image is always a full-volume image, even if a incremental backup was
done. If ABR discovers that the first ABR backup cycle to be restored is a point-in-time image,
it simply uses the appropriate hardware features to quickly copy the entire volume back to the
target online volume and does not need to read any further backups from tape. Since full-
volume restores typically start with the most recent backup of the volume, this provides the
fastest recovery.

but if the most recent ABR backup cycle is on tape, but another lower-numbered cycle is a
point-in-time image, ABR will bypass restoring from that image (with a message); any data sets
whose most recent backup was on that image may be corrupted or back-level. This could
occur if you did a SNAP to create a cycle but never did a DUMP to move it to tape, and followed
that with a regular ABR backup direct to tape. This is not normal and should not occur if your
FDR InstantBackup procedures are setup correcitly.

* If you are restoring to a volume other than the original volume (NVOL= on the SELECT
statement) and the target volume is not in the same disk subsystem as the point-in-time image,
ABR will do a normal disk-to-disk copy to copy all tracks in the image to that volume.

e If ABR attempts to restore from a point-in-time image (ABR backup data set cataloged to the
original volume), but that image no longer exists, ABR will bypass that backup. If it was an
incremental backup, it will restore the rest of the cycles in that generation. If it was a full-volume
backup (cycle 00), the restore will fail (you can uncatalog the backup or specify GEN= and
CYCLE-= to restore from an earlier generation). This can occur if multiple SNAP operations
were done without an intervening DUMP to move the backup to tape. It can also occur at a
disaster site if the restored ABR catalog is not consistent with the tapes that were brought off-
site (some backup entries still indicate the point-in-time backup).
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FDR INSTANTBACKUP FOR HDS SHADOWIMAGE 27.01

FDR INSTANTBACKUP FOR HDS SHADOWIMAGE

FDR InstantBackup is an additional cost FDR facility for non-disruptive backup. It works in concert
with Shadowlmage, a feature of the Hitachi Data Systems (HDS) 7700E disk subsystem, and also
with HS-DataPlex, a feature of the HDS 7700 disk subsystem, which allow for the "instant" creation
of exact duplicates of existing DASD volumes.

FDR InstantBackup enhances:
¢ FDR full volume backup
* FDRDSF data set backup
* FDRCOPY data set copy

It provides non-disruptive backup of offline MVS DASD volumes, both SMS and non-SMS, using
technology developed by Innovation Data Processing.

Traditional backups may disrupt normal operations. It obviously takes time to backup a data set or
volume. If data sets are being updated by some application while they are being backed up, the
backup may not be valid and the data sets may not be usable when they are restored. The usual
response to this problem is to quiesce all updates to the data during the backup, disrupting normal
operation until the backup is complete.

When used with HDS’s Shadowlmage or HS-DataPlex feature, FDR InstantBackup allows you to
instantly freeze a copy of an online disk volume and easily backup or copy data from that frozen
copy as if it was coming from the original volume. Updates to the data need to be quiesced only for
the few moments necessary to create the frozen copy.

FDR InstantBackup enhances FDR, FDRDSF, and FDRCOPY to read from an offline copy of
an online volume which was created as a point-in-time frozen image using Shadowlmage or
HS-DataPlex. This creates a backup or copy of the volumes or data sets that looks exactly like a
normal backup or copy, except that the data is frozen in time.

FDR InstantBackup for HDS does not currently support FDR/ABR.
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The HDS 7700/7700E storage subsystems are RAID implementations, providing automatic
protection against data loss without special features. However, they also include two features which
enhance this protection and offer other benefits such as the creation of test copies, Y2K testing, and
use of FDR InstantBackup.

e The HS-Dataplex feature includes Hitachi Concurrent Processing Facility (HCPF) allows
creation of a second copy of a volume in the same subsystem with its own MVS address. This
is similar to IBM's Dual Copy for 3990 control units, but here both copies of the volume have
their own RAID protection.

* The Shadowlmage feature, also called Hitachi Multiple RAID Coupling Facility (HMRCF),
extends HCPF to allow up to 3 copies of an original volume.

Both features will automatically mirror any updates to the online volume to all of its copies, keeping
all of them in synchronization with the online. The HCPF/HMRCF volumes:

* have their own device addresses
e are not permanently assigned to any online volume

¢ can be established to a online volume as a copy of any online volume in the disk subsystem
with the same device format (3390 or 3380 and size). When initially established, all data on
the online volume will be internally copied to the secondary volume.

* can be detached from its current online volume by totally breaking the connection (resetting to
simplex mode). At this point the secondary volume is a frozen point-in-time image of the online
volume and can be read or written, but no connection to the online volume is maintained; if it is
again established to the online volume, the entire contents of the online volume must be
recopied to the secondary.

can be split from its current online volume by suspending the copy. At this point the secondary
volume is a frozen point-in-time image of the online volume and it can be read (HCPF) or read
and written (HMRCF). While suspended, the control unit records which tracks on the online
volume have been updated; when the pair is resynchronized, only those updated tracks are
copied to the secondary, bringing the volumes in synchronization much more quickly.

Although HDS has special PC and mainframe software to manage HCPF/HMRCEF pairs, you can
also use the standard IBM PPRC commands to do the above operations, including:

¢ the TSO commands CESTPAIR, CSUSPEND and CDELPAIR
¢ the ICKDSF PPRCOPY subcommands ESTPAIR, SUSPEND and DELPAIR

HCPF/HMRCF volumes do not replace normal RAID-1 or RAID-5 volumes but provide a RAID
protected copy of online volumes. A given online volume can be duplexed to a HCPF/HMRCF RAID
protected copy in either a RAID-1 or RAID-5 configuration independent of the RAID configuration
the online volume is running under.

Your HDS Account team can provide you with more information on Shadowlmage and HS-DataPlex
and the HCPF/HMRCF volumes including more detail on the full capabilities the HCPF/HMRCF
features provide.
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HS-DATAPLEX WITHOUT
FDRINSTANTBACKUP

Although HCPF/HMRCF can quickly create a point-in-time image of a production disk
volume, traditional backup products can not directly use the HCPF/HMRCF volume image
without additional considerations.

For example, a conventional backup product will require that the detached HCPF/HMRCF
volume be brought online. Since MVS will not let you put two volumes with the same
volume serial online, the HCPF/HMRCF volume serial must be changed.

Standard operating system utilities (e.g., ICKDSF) provide a facility for re-labeling a
HCPF/HMRCF volume after it is detached, but re-labeling a volume invokes additional
requirements for SMS managed volumes, VSAM clusters and cataloged data sets. The
data sets on the re-labeled volume will appear to be uncataloged, which may cause
problems during backup and restore unless they are renamed and recataloged.

A backup of a re-labeled volume will appear to be a backup from the new volume serial, not
the original volume serial, so additional procedures are required to document this
correspondence (e.g., backup of volume B is really a backup of volume A). Restore
procedures must be modified to restore the backups to the correct volume serial (e.g.,
restore volume B back to volume A and re-label it as A).

HDS also supports a software utility to rename and recatalog the data sets on the
HCPF/HMRCF volume after the split. Although this could be used to backup those data
sets with a standard backup utility, the installation must now use special procedures to
rename each data set to a temporary name so an online backup can be completed. For
large numbers of data sets, this could be onerous if a backup is the only requirement.
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THE FDR INSTANTBACKUP SOLUTION

FDR InstantBackup allows you to create and use a duplicate HCPF/HMRCF volume image without
changing its volume serial or bringing it online. FDR full volume backup, FDRDSF data set
backup and FDRCOPY data set copy use FDR InstantBackup technology to read the detached
HCPF/HMRCF volume even while it remains offline. A non-disruptive backup or copy can start as
soon as the HCPF/HMRCF volume is detached. Updates to the online volumes continue while you
create the point-in-time backup or copy of the data.

If you are licensed for FDR InstantBackup, you invoke it with FDR JCL which points to the online
volume but which contains a special data set name that identifies the offine HCPF/HMRCF volume
just split from the online volume. FDR InstantBackup verifies that the HCPF/HMRCF volume is
offline and that its volume serial matches the serial of the online online disk. It then will read the
offline HCPF/HMRCF volume in exactly the same way that it would read the online disk. FDR
InstantBackup produces a backup that appears to be a conventional backup of the online volume
serial. FDR InstantBackup blends its unique offline, high-speed non-disruptive backup together with
a traditional restore complete with FDR’s powerful logical file capability.

There are no special considerations for restores from a backup created by FDR InstantBackup. You
can restore entire volumes or individual data sets from those backups. The target volumes for
restore will be online volumes, not the HCPF/HMRCF volumes. Since the backups created by FDR
InstantBackup appear to be backups of the online volume, there are no special volume serial or data
set name concerns.

When FDR InstantBackup is used with FDRCOPY, you can freeze a HCPF/HMRCF volume image
of the online volumes containing the desired data sets, and then create copies of those data sets on
other online volumes. Data sets can be renamed and cataloged during the copy.
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To use HCPF/HMRCF volumes you must have the proper features installed on your 7700/7700E
Subsystem, and you must have sufficient disk capacity within the same or additional 7700
subsystems to support the newly created HCPF/HMRCF volumes. You may also need to ask your
Hitachi CE to enable "special option 20" which allows read access to detached HCPF volumes.

To determine the number of HCPF/HMRCF volumes to be created, you must identify all of the online
volumes for which you intend to use FDR InstantBackup and categorize them by type (3380 or
3390) and size (number of cylinders). A HCPF/HMRCF volume can be only be paired with a online
volume of the same type and equal to or larger size; for use with FDR InstantBackup, the size
(number of cylinders) should be equal. HCPF/HMRCF volumes can be any offline volume within the
same 7700 Subsystem as the online volume, or even in a different 7700 Subsystem at the same or
different location.

If you have sufficient capacity, you can assign HCPF/HMRCF volumes for every online volume
involved. If not, you can use a "dynamic pool" of HCPF/HMRCF volumes which can be used to
create duplicates of online volumes as needed.

The device addresses assigned to the HCPF/HMRCF volumes, in a 7700 Subsystem, must be
defined as normal 3380 or 3390 disks in your I/O configuration (IOCP or HCD). However, as shown
later in this section, when a HCPF/HMRCF volume is detached from its online volume for use with
FDR InstantBackup it will have the same internal volume serial as the online volume. This is
normally not a problem since it will be offline to MVS, but it can cause confusion if you IPL your MVS
system since the IPL process will detect that two volumes which have the same serial and ask the
operator which should be left offline (message IEA213A). Obviously, the real online volume should
remain online so the operator must respond with the HCPF/HMRCF volume address . To avoid the
possibility of the operator replying incorrectly, you may want to mark the HCPF/HMRCF
volumes as OFFLINE in your I/O configuration, so that MVS will not attempt to access them
at IPL time. FDR InstantBackup will be able access them even though they are offline.

For example, in HCD, the MVS options for a HCPF/HMRCF device will look similar to:

View Device Parameter / Feature Definition Row 1 of 6
Command ===> _____________ Scrol |l ===> PAGE
Configuration ID . : CURPI0O99 Common Configuration data
Device number . . : 01EO Device type . . . : 3390
Generic / VM device type . .1 3390
Parameter/ Value Req. Description
Feature
OFFLINE Yes Device considered online or offline at IPL
DYNAMIC Yes Device supports dynamic configuration
LOCANY Yes UCB can reside in 31 bit storage
ALTCTRL No Separate physical control unit path
SHARED Yes Device shared with other systems
SHAREDUP No Shared when system physically partitioned

In IOCP/MVSCP, specify OFFLINE=YES on the IODEVICE macros for the HCPF/HMRCF devices.
The following is an example of a 7700 attached via 2 ESCON channels (CHPIDs 40 and 41), with
128 online disk addresses (300-37F) and 64 HCPF/HMRCF addresses (380-3BF):

CNTLUNIT CUNUMBR=008,PATH=(40),LINK=(CO),
UNIT=3990,UNITADD=((00,192))
CNTLUNIT CUNUMBR=009,PATH=(41),LINK=(C4),
UNIT=3990,UNITADD=((00,192))
IODEVICE ADDRESS=(300,128),CUNUMBR=(008,009), >k ONLINE
UNIT=3390,UNITADD=00,FEATURE=SHARED
IODEVICE ADDRESS=(380,64),CUNUMBR=(008,009), >** HCPF/HMRCF
UNIT=3390,UNITADD=80,FEATURE=SHARED,OFFLINE=YES
Note that some IOCP documentation may indicate that UNITADD=00 is required for ESCON; what
it really means is that the value for the first IODEVICE definition for a given control unit must be 00.
So when varying characteristics must be specified for some devices on a control unit (such as
OFFLINE=YES), you can have multiple IODEVICE statements with varying values for UNITADD.
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CONTINUED

A HCPF/HMRCF volume is paired with a online volume using TSO CESTPAIR or ICKDSF
PPRCOPY ESTPAIR commands. This will synchronize the HCPF/HMRCF volume with the online
volume by copying all data on the online volume to the HCPF/HMRCF volume; this will take several
minutes per volume to be copied depending on physical size. Once the copy is complete, all updates
to the online volume will be reflected on the HCPF/HMRCF volume, the 7700 Subsystem hardware
insures that the HCPF/HMRCF volume is always an exact copy of its online volume. While
the HCPF/HMRCF volume pair is active, in duplex mode, the host cannot directly address the
HCPF/HMRCF volume.

Since all data on the online volume is mirrored on the HCPF/HMRCF volume, including the volume
label and the VTOC, VTOCIX, and VVDS, the HCPF/HMRCF volume has the same volume serial
as the online volume.

At the point in time where a backup or copy of the data on the online volume is desired, the
HCPF/HMRCF volume can be either split from the online volume (TSO CSUSPEND or ICKDSF
PPRCOPY SUSPEND commands) or the pair can be reset to simplex mode (TSO CDELPAIR or
ICKDSF PPRCOPY DELPAIR commands). The HCPF/HMRCF volume will be an exact copy of the
online volume at the time that the suspension or reset occurred. The split of the HCPF/HMRCF
volume permits it to be re-synchronized with the online volume once the backup is completed. The
reset to simplex removes any logical hardware association of the HCPF/HMRCF volume to the
online volume and permits the HCPF/HMRCF volume to be used in a different HCPF/HMRCF pair
once the backup is complete. Once split or reset is complete, the HCPF/HMRCF volume can be
accessed by it's assigned device address and can be backed up or copied with FDR InstantBackup.
FDR InstantBackup can backup or copy data from the HCPF/HMRCF volume even though it is
offline and has a serial that duplicates the online volume.

When the backup or copy is complete, you can re-synchronize a suspended HCPF/HMRCF volume
with the online volume (TSO CESTPAIR or ICKDSF PPRCOPY ESTPAIR command with
MODE(RESYNC)). During the time when the HCPF/HMRCF volume pair was split, the 7700
Subsystem keeps track of all data updated on the online volume. Re-synchronization copies only
the updated data from the online volume to the HCPF/HMRCF volume, so it is much faster than a
full establish operation. Once the HCPF/HMRCF volume is again synchronized with the online
volume, it is ready to be used for another FDR InstantBackup operation.

Note that the copying of data to HCPF/HMRCF volumes is done internally by the 7700 subsystem
and is a low priority task (real 1/Os get priority). However, the amount of time required is not really
important unless you need to detach the HCPF/HMRCF volume and do a backup before the
volumes are completely synchronized.

There are 2 ways to setup HCPF/HMRCF use:

1) you can permanently assign HCPF/HMRCF volumes to every online volume for which you plan
to use FDR InstantBackup backup or copy. This will require more 7700 capacity and more
device addresses, but is much simpler to administer. The HCPF/HMRCF volume is actively
mirroring it's online volume all the time, except during the backup or copy, so the duplex pair
is established only once. The pair is split before the backup or copy. Afterwards, the pair will
quickly re-synchronize the volumes since only changed data is copied.

2) you can create a pool of HCPF/HMRCF volumes and assign them to online volumes as
necessary. This requires less 7700 capacity and fewer device addresses, but is more complex
to administer. You will have to activate the duplex pair every time it is to be used. It will take
additional time to copy all of the data from the online volume, especially if multiple pairs are
being activated. You will require operational procedures to insure that two FDR InstantBackup
jobs don't try to use the same HCPF/HMRCF volume for two different online volumes at the
same time. You will reset the pair to simplex mode before the backup/copy.

You can use a combination of the two, some online volumes with permanent HCPF/HMRCF
volumes (perhaps for volumes with frequent or time-critical backups) and some with HCPF/HMRCF
volumes assigned from a pool (perhaps for less frequent or non-time-critical backups).

In either case, the HCPF/HMRCF volumes must match the size (number of cylinders) and format
(3380 or 3390) of the online volumes to which they will be assigned.
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FDR InstantBackup uses standard FDR JCL with one modification. FDR control statements used
are standard except for a few considerations. For complete details on other JCL and control
statement requirements of FDR, FDRDSF, and FDRCOPY, please see Sections 10, 20, and 21 of
the FDR manual, respectively.

FDR InstantBackup uses a special convention for the JCL statements that identify the disk to
be backed up or copied, i.e. DISKx DDs. As shown in the examples below, the DD points to the
online volume but includes a special data set name which tells FDR the device address of the
HCPF/HMRCF volume to be read in place of the online volume. FDR will verify that the volume
serial of the online volume is the same as that of the offine HCPF/HMRCF volume.

These special DISKx DDs can be used with:
* FDR full volume backup
* FDRDSF data set backup

¢ FDRCOPY input disks for COPY operations only. Although FDRCOPY can copy data sets
without the use of DISKx DD statements, DISKx DDs are required to cause FDRCOPY to read
the offline HCPF/HMRCF volume. You can still select data sets no